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Abstract 

Zinc oxide was substituted for SiO, in a base glass of com- 
position: SiO,, 75%; Na,O, 16%; and CaO, 9%. Substitu- 
tions were made in increments of 2% up to a total of 20%. 
Physical properties such as Littleton softening-point, thermal 
expansion, density, and chemical durability were determined. 
Beneficial effects were noted up to 10% substitution, beyond 
which the resistance to attack by acid decreased and the ther- 
mal expansion increased slightly. Most physical properties 
showed a pronounced change at 16% substitution, suggesting 
the possibility of a change in coordination of ZnO in this 
region. Fluxing ZnO with B,O,, prior to introduction into the 
batch, greatly improved the melting characteristics of the 
glass. 


I. Introduction 


Zinc oxide, when used in glasses, contributes desirable 
and unusual properties. However, certain limitations 
must be recognized. Material costs are high, melting 
difficulties are inevitable, and segregation and sticking of 
the raw batch during mixing may occur. 

Glasses containing zinc oxide are known to have very 
low coefficients of thermal expansion, high tensile 
strength, and good chemical durability. Zinc oxide is 
also known to have a definite effect on the index of 
refraction, and all of these properties make its use highly 
desirable for special purposes. 

When used as a minor constituent in glasses (ap- 
proximately 10%), it imparts specific properties and 
it finds use in a variety of glasses, some of which are: 
(1) technical glass, such as apparatus glass, thermom- 
eters and tubing; (2) heat-resisting glass, such as 
thermos bottles, ovenware, and top-of-the-stove ware; 
(3) optical glass, such as zinc crown, stabilized phos- 
phate glasses for ultraviolet transmission, and zinc 
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borate glasses; (4) selenium ruby; and (5) opacifying 
agent in enamels. 

Ordinarily the zinc oxide content of commercial 
glasses has been limited to 10-12% because increased 
additions were limited by melting difficulties as well as 
by devitrification and partial opalescence. There have 
been examples of glasses containing considerably more 
ZnO than 12%, but they have been used primarily for 
the study of their effects on color and other properties 
have been ignored. 

Realizing that melting difficulties might be encoun- 
tered, ZnO was fluxed with B.O, before adding to some 
of the glass batches. This was done to see if any im- 
provement in the melting and fining of the glass could 
be effected. 

The principal objective of this work, however, was 
to study the effect of the addition of ZnO in glasses up 
to 20%, although it was appreciated that some of the 
glasses may not have commercial application. In order 
to accomplish this, ZnO was substituted for SiQ,. 


Il. Experimental Work 

(1) Glass Compositions. A soda-lime-silica base glass 
of composition, Si0,-75%, CaO-9%, and Na,O-16% was 
used in this study. 

In order to introduce ZnO, it was substituted for SiO. 
at intervals of 2% up to 20% by weight. The calculated 
percentage compositions of eleven glasses comprising 
this study are shown in Table I. 

The raw materials used in these glasses were of com- 
mercial grade. The sand used, however, was treated with 
hydrochloric acid in order to reduce the iron as far as 
possible. Zinc oxide was of high purity, analyzing 


99.4% ZnO. 
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Table I 


Percentage Composition of Glasses 





aoe Ss 8 eT £2. 9 82 
SiO, 75 73 71 69 67 65 63 61 59 57 55 
Na.O 16 16 16 16 16 16 16 16 16 16 16 
CaO ere eo eee a eR 
ZnO 8 2468 NHB M HK BB D 





(2) Preparation of Glasses. Batches large enough to 
yield 1000 gm. of glass were melted in previously fired 
kyanite crucibles. The melting was accomplished in a 
gas-fired furnace, requiring about 16 to 18 hours and a 
temperature of 1430° to 1540°C. After cooling, the 
glass was crushed in a steel mortar, iron was removed 
by a magnetic separator, and the crushed cullet was 
remelted as indicated above. Test rods were drawn from 
these melts and later annealed at 595°C. and used as 
suitable samples for physical testing. 


III. Results and Discussion 
(1) Softening Point. The softening temperature was 
measured by the Littleton’ Fibre-Elongation method. 
The effect of ZnO substitution for SiO. on the soften- 
ing temperature is shown in Fig. 1. An initial addition 


of 2% ZnO causes a rise in softening temperature, 
Further substitution of ZnO up to about 12% causes a 
steady lowering of the softening temperature. Another 
maximum in the curve occurs at 16% ZnO, but this is 
35°F. lower than the one observed at 2% ZnO. After 
this, the softening point decreases steadily up to 20%, 

(2) Thermal Expansion. Thermal expansion was 
measured by means of a dial gauge? reading to 0.0001 
in. The results are shown in Fig. 2, in which percentage 
of ZnO is plotted against coefficient of thermal expansion, 

The substitution of ZnO for SiO, increases the ther. 
mal expansion very little. However, an increase in the 
expansion is obtained throughout the entire range, but 
appreciable rise in the slope is noticeable only after 
16% ZnO. 

(3) Density. Density was measured by the method of 
Archimedes, or displacement method, in which glass 
samples were weighed in air and in gas-free distilled 
water at 20°C. The results are shown in Fig. 3, in which 
density is plotted against percent ZnO. 

A continuous increase in density is noticeable as the 
percentage of ZnO increases. The curve follows almost 
a straight line up to 6% ZnO. At about 14% ZnO, an 
inflection point in the curve is observed, and the slope 
begins to decrease at a higher percentage of ZnO. How- 

(Continued on page 428) 
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Fig. 1. Effect of ZnO substitutions on softening temperature. (Littleton Fibre- 


Elongation Method.) 
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Fig. 2. Effect of ZnO substitution on coefficient of thermal expansion. 
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Fig. 3. Effect of ZnO substitution on density. 
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THE BENDING OF A GLASS PLATE UNDER 


ONE-SIDED MAT 


Tre spontaneous bending of a polished glass plate 
upon one-sided rough grinding was described in a recent 
note by E. May (Glastech. Ber. 22 301 (1949) ). 

The following pictures are taken from this interesting 
report and are accompanied by a summary translation. 

Four discs each, 90 mm in diameter and 7 mm thick 
were made of six kinds of glass and polished on both 
sides. When one side was ground in a cycle of different 
grain sizes of emery, bending of the other side was ob- 
served by interferometric measurements. 

Four optical (zinc crown Schott ZK7, borosilicate 
Schott BK7, barium crown Schott SK16 and dense flint 
Schott SF10), one plate and one ophthalmic glasses were 
examined. 

The emery cycle included grain sizes 5, 12, 30, 65, 150 
microns. A measurement was made after each grinding. 
and after repolishing at the end of the cycle. 

The resulting bend, calculated from the radius of 
curvature determined interferometrically was plotted as 
a function of emery grain size (Fig. 1-3). The full 
curves represent bending in microns for each stage of 
the cycle, for various glasses as labeled. The dotted 
curves represent grain sizes according to the scale on 
the right of the figure and thus describe the grinding 
cycle. 
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GRINDING 


Left to Right: Figs. 4, 5, 6. 


Fig. 1 represents the optical glasses. The bend be- 
comes noticeable in the first grinding experiments with 
fine emery. Apparently it does not depend much on 
grain size until 50 microns. At 150 microns the bending 
is serious (.6 microns). Regrinding with finer grades is 
shown to reduce the degree of bending; repolishing (last 
value on the right of the curve) causes the approximate 
restoration of the original flat. 

Fig. 2 shows the much greater effect of grain size 350, 
but nothing new occurs when grain size 600 is used. 
Fig. 3 shows that plate glass behaves much worse and 
that ophthalmic sheet bends so seriously that the de- 
formation can be verified by mere mechanical means. 

The bending invariably creates a concave face. After 


(Continued on page 432) 
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NEW METHOD STUDIES CRYSTALLIZATION IN GLASSES 


National Bureau of Standards, U. S. Department of Commerce, Washington, D. C. 


A rapid, convenient method for determination of the 
liquidus temperature and rate of crystal growth in 
glasses has been developed by O. H. Grauer and E. H. 
Hamilton of the National Bureau of Standards. The tech- 
nique’ is simple and easily mastered, making it possible 
for an inexperienced operator to determine quickly data 
that formerly required much time and skill. It thus pro- 
vides the glass technologist with an effective means for 
assessing the effects of changes of composition on the 
stability of the glasses. 

In the development of new glass compositions at the 
Bureau, the most important limitation has been the pos- 
sibility of devitrification, or the formation of crystals in 
the glass, at high temperatures. When this occurs, the 
usual result is a semi-opaque mixture of glass and crys- 
tals instead of a highly transparent and homogeneous 
glass. Even in the relatively stable glasses now in use, 
devitrification may take place during manufacture if the 
glass is kept too long at certain high temperatures. 

Two properties of a glass which greatly influence de- 
vitrification are the liquidus temperature, or the highest 
temperature at which the molten glass can exist in equili- 
brium with crystals, and the rate of crystal growth. Most 
of the methods used to determine these properties have 
involved repeated heatings at different temperatures un- 
til the liquidus temperature is reached. The Bureau's 
method, on the other hand, employs only one heating in 
a special platinum alloy apparatus within a gradient fur- 
nace. Thus it permits the rapid accumulation of data. 
This new procedure was developed for an intensive study 
of devitrification in glasses in order to facilitate the mak- 
ing of new types of optical glass having highly special- 
ized properties. It is expected to aid materially in the 
development of new glasses and in solving problems 
arising in the manufacture of commercial glass articles. 

In the method developed at the Bureau, small glass 
fragments are placed in indented cells spaced at regular 
intervals along a channel-shaped platinum-rhodium strip. 
The strip is then inserted in a horizontal tubular furnace 
(see cover) in which is maintained a uniform tempera- 
ture gradient. Because of the small mass of the speci- 
men and its intimate thermal contact with the platinum- 
alloy cell, equilibrium is quickly attained. After an ap- 
propriate time interval, depending on the composition of 
the glass, the strip is air-quenched by rapid removal from 
the furnace. The contents of each cell are examined with 
the petrographic microscope, using light transmitted 
through an opening in the bottom of the cell. The last cell 
in which crystals appear locates the position in the tem- 
perature gradient corresponding to the liquidus tempera- 
ture. Rate of increase in the crystal size is determined by 
measuring the crystals with a filar micrometer at intervals 
during the period following removal from the furnace. 

The platinum-rhodium strip used at the Bureau is 
5% in. long and ¥% in. wide. The cells are 1 mm. deep 
and are tapered from an opening 2 mm. in diameter at 


1 For further details, see An improved apparatus for the determination 
of liquidus temperatures and rates of crystal growth in glasses, by Oscar 
H. Grauer and Edgar H. Hamilton, J. Research NBS 45, 495 (1950) 
R P2096. 
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Figure 1. Photomicrographs of crystals grown in a glass 
sample at the National Bureau of Standards show the com- 
parative size of crystals formed by heating at a high tem- 
perature. (A) After 13 minutes treatment at 838°C; (B) 
After 26 minutes treatment at 860°C. 


the top to a diameter of 1 mm. at the bottom. At one 
end of the channel the cells are spaced 14 in. between 
centers in a single row along the length of the strip, 
providing a temperature difference between cells of 
20°C. At the other end of the channel the cells are 
spaced in two parallel rows 3/16 in. apart. In each of 
the parallel rows the cells are separated by 14 in. from 
center to center, but since one row offsets the other by 
1/16 in., the distance along the channel between centers 
of succeeding cells is only 1/16 in. In actual operation. 
the holder is so placed in the temperature gradient that 
liquidus temperature is determined within the closely 
spaced cells of the parallel rows and measurements of 
crystal size are made within the cells of the single row. 

The tubular furnace consists of two concentric, 
grooved alundum cores separated by insulation and en- 
cased in a larger steel shell which is packed with dia- 


(Continued on page 432) 
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ENGLISH RESEARCH YIELDS MISSING CLUES 
IN SEARCH FOR FACTS OF JAMESTOWN GLASSMAKING 


DF tensive research throughout England during the past 
three months has uncovered valuable documentary and 
archeological information to supplement that already 
discovered in the current project of studying and inter- 
preting America’s first glass houses at Jamestown, Vir- 
ginia, and to establish tangible evidence of glassmaking 
at Jamestown in 1608 as America’s first industry. 

Under joint sponsorship of Glass Crafts of America, 
trade association of producers of fine handmade Ameri- 
can glassware, and the U. S. Department of the Interior. 
National Park Service, exhaustive research of British 
records, museum exhibits and archeological findings has 
been under way by J. C. Harrington, NPS archeologist, 
since Mr. Harrington’s arrival in England last February. 

Excavations under direction of Mr. Harrington at 
Jamestown over the past few years have unearthed old 
glasshouse sites, thousands of glass fragments, remains 
of four stone furnaces, clay melting pots, crucible frag- 
ments, remains of four stone furnaces, clay melting pots, 
crucible fragments and related material. His reports 
from England now indicate that what is known of 
Jamestown glassmaking by NPS archeologists and his- 
torians surpasses what has been learned by English 
archeologists and historians of English glassmaking dur- 
ing the Jamestown period (first half of the 17th Cen- 
tury); quantity of glass fragments and other objects is 
larger than that excavated at sites of English glasshouses 
of the Jamestown period; and that England will await 
further Jamestown findings as eagerly as they are 
awaited in America. 

Mr. Harrington’s research in England has included a 
thorough study of the area known as “The Weald”, site 
of English glass factories prior to about 1615. Several 
of these old glasshouses have been excavated. The Weald 
cuts east and west through Surrey, Sussex and Kent 
counties, between the North and South Downs. In medi- 
eval times it was wooded, and in the area were located 
all the glass factories until it became unlawful to use 
wood as fuel, when the glasshouses were then moved to 
London and Northwestward. The Weald therefore con- 
tains the English traditions which could have influenced 
the first glassmaking at Jamestown. 

At the University of Sheffield’s Department of Glass 
Technology have been obtained Seventeenth Century 
chemical analyses of glass which are expected to prove 
of valuable assistance in the interpretation of analyses 
of Jamestown glass, currently being analyzed by 
Sharp-Schurtz Laboratories of Lancaster, Ohio. Dr. 
W. E. S. Turner of the Society of Glass Technology, 
formerly head of the University’s Department and a 
distinguished British glass authority, has facilitated the 
Harrington research. 

W. A. Thorpe, also a noted authority on glass, author 
of “British Glass” and a department head at London’s 
Victoria and Albert Museum, has also cooperated ex- 
tensively. Mr. Thorpe is president of the Circle of Glass 
Collectors, leading organization of British collectors, at 
whose recent meeting Mr. Harrington was a speaker. 
Another member of the Circle is Lady Sheelah Ruggles- 
Brise, well-known collector of antique glass bottles and 
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seals and author of a recently-published book, “Sealed 
Bottles”. Lady Ruggles-Brise permitted photographs to 
be made of bottles of the Jamestown period from her 
collection to aid in forthcoming study and identification 
of Jamestown glass. 

Aiding further in the project have been Sir Leigh 
Ashton, Director of the Victoria and Albert Museum; 
and R. S. Charleston of The Museum’s Department of 
Ceramics and a noted glass authority. The Museum’s 
library of 200,000 works on arts and crafts and collec- 
tion of 17th Century glass fragments have yielded im- 
portant information to the Harrington research. 

Colonel George O. Sandys and his cousin, Colonel 
E. S. Sandys, present-day representatives of the family 
of Sir Edwin Sandys and George Sandys, leaders in the 
Jamestown Enterprise, have given Mr. Harrington access 
to their family’s records dating back many hundreds of 
years. It was under supervision of George Sandys, treas- 
urer of the colony, that some of the Jamestown glass was 
made. Lady Astor arranged a visit to Hatfield House for 
a study of old manuscripts in the library of Lord Salis- 
bury. B. H. St. J. O’Neil, Britain’s Chief Inspector of 
Ancient Monuments, has facilitated Mr. Harrington’s 
study of historic sites. 

At Guildhall Museum, glass beads made in England 
during the Jamestown period have been studied, along 
with other excellent exhibits of the era. The British 
Museum, Sheffield Municipal Museum, Public Record 
Office with 50 million printed items, and the Council 
House in Bristol, whose Archives Department contains 
records of exports to the American colonies, contributed 
further to the Harrington research, as did inspection of a 
recently excavated glasshouse of the Jamestown period 
in Gloucestershire County. 

Before the excavation of the site of the Jamestown 
glasshouse, the little that was known of Jamestown glass- 
making was documentary only. Acquired in 1934 by 
the Federal Government and made a part of Colonial 
National Historical Park, the island site of the James- 
town: Colony and a portion of the mainland across a 
narrow inlet where the glasshouse was located has since 
been closely studied by the National Park Service, but 
the excavations are not yet open to visitors. Plans call 
for the eventual opening of the glasshouse to the public 
as a permanent educational and historical shrine to 
America’s oldest industry. 


*% 


In an address before the recent American Glassware 
Association meeting, Charles E. Hatch, Jr., Park His- 
torian of the National Park Service, presented some 
background information concerning the first landmarks 
in the beginning of the glass industry in America. Ex- 
cerpts from Mr. Hatch’s address follow. 

The glass industry in English America may be said 
to have had its first beginning in the fall of 1608. In 
October of that year the second supply for the struggling 
little colony in Virginia (which had been established on 
May 13, 1607) reached Jamestown and it was soon 
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learned that among the seventy new colonists there were 
eight Poles and Dutchmen. These men were to be em- 
ployed in the manufacture of pitch, tar, glass, soap 
ashes and lumber products. John Smith, then president 
of the colony, in anticipation of the supply, had prepared 
buildings and arranged for storage for the expected 
settlers and provisions. There is no indication, however, 
that he expected or knew of any plans that the London 
Company had drawn for the manufacture of glass. 

Despite this, before the ships of the Second Supply 
left Virginia late in 1608 glass furnaces had been built, 
a run of glass had been made, and a “tryal of glass” 
was sent home by Captain Newport, commander of the 
fleet. The priority has been stated that this constitutes 
the “first made in America” article to be exported from 
the English Colonies. 

In the winter of 1608-1609, “His Majesty’s Council for 
Virginia” wrote hopefully of the glass venture and it 
is a fact that in the following spring the colonists pro- 
duced another “tryall of glasse”. This ended the pro- 
ductive career of the first furnaces insofar as the records 
relate. What was made remains a question. Did they 
manufacture beads, bottles, or window panes? The 
answer has not yet been found. It has begun to seem 
doubtful that beads were made in the first furnaces; 
bottles remain a possibility; and window panes appear to 
be a growing favorite. Perhaps the answer will be found 
later as study and analysis continue. 

On June 11, 1621, Captain William Norton approached 
the Virginia Company in what seems to have been the 
first move in the second attempt to produce glass by the 
English in America. His proposition was to arrange for 
the supply and transport of his family and a number of 
Italian glass workers. He promised “within three months 
after their arivall in Virginia [to] sett upp a Glasse 


Furnace and make all manner of Beads & Glasse.” 

This precipitated considerable discussion of ways and 
means to finance the project. For a month proposals and 
counter proposals were advanced. In the end it was 
agreed that it would be promoted by private adventurers 
who would form a type of joint stock group. The Vir. 
ginia Company entered for a twenty-five per cent share, 
The adventurers themselves were assured a seven year 
patent, which virtually constituted a monopoly. The 
project was outlined in detail in letters to the Virginia 
authorities and it should be noted that it was considered 
that Captain Norton, who was to supervise the work, 
would find his “chiefe employments” in “the makinge of 
beads . . . being the money you trade with the natives”. 

Following this period, it appears that storms, wars 
accidents and the death of Captain Norton contrived to 
delay the project from becoming a continuing operation. 
However, some glass was made, establishing this as the 
second phase in the rise of the present American glass 
industry. 

Documentary sources do not fix the exact location of 
the glasshouse and furnace erected in 1621, yet, by in- 
ference, they certainly suggest the Jamestown area. 
Contemporary accounts do not tell us either what prod- 
ucts the workmen made or attempted. “Glasse”, “round 
Glasse”, “drinckinge Glasse” and “Beads” were enu- 
merated specifically in the instructions. It is evident that 
the Company expected that beads would be made in 
quantity and appropriate measures were specified to 
protect the manufacture and care of the supply. Beyond 
this the records are silent on the question of production. 
They are, up to this point, equally barren of good 
descriptive data on any of these early Virginia furnaces 
and related structures. 





S. A. FORTER HEADS 
NEW MANAGEMENT OF FORTER-TEICHMANN 


Announcement of the purchase of Forter-Teichmann 
Company and Forter-Teichmann International by a 
group of employees of those organizations has been an- 
nounced. 

S. A. Forter has announced that he, in conjunction 
with H. A. Roth and John J. Timberlake, had purchased 
all of the outstanding capital stock of both corporations 
from Loftus Engineering Corporation. New officers of 
both corporations are: S. A. Forter, President; H. A. 
Roth, Vice President; John J. Timberlake, Secretary 
and Treasurer. 

Forter-Teichmann Company performs engineering and 
contracting work for the domestic glass industry, while 
Forter-Teichmann International, Inc., a wholly-owned 
subsidiary of Forter-Teichmann Company, handles simi- 
lar work for the foreign glass trade. Forter-Teichmann 
Company was organized in 1935, while the subsidiary 
company was organized in 1945. 

S. A. Forter, new President of the combined corpora- 
tion, has a long history in the glass engineering trade, 
going back to his association with H. L. Dixon Com- 
pany. He has been associated with Forter-Teichmann 
Company since its organization in 1935. 

Mr. Roth, formerly with the Amsler-Morton Company, 
has been chief engineer of Forter-Teichmann Company 
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since 1945. Mr. Timberlake, sales engineer and Vice 
President of Forter-Teichmann Company since 1946, 
was formerly associated with the engineering department 
of Anchor Hocking Glass Corporation. 


GLASS FIBERS FIRST-HALF REPORT 


In a report to stockholders, R. H. Barnard, President of 
Glass Fibers, Inc., announced that at the end of June 
1950 net working capital of the firm was $968,230, total 
current assets, $1,179,206, and current liabilities, $210.- 
975. This compares with working capital of $617,263 
as of December 31, 1949, current assets of $831,774, 
and current liabilities of $214,510. The increase in 
working capital amounted to slightly over $350,000. 


HARBISON-WALKER TO OPEN 
NEW CLEVELAND OFFICE 


Harbison-Walker Refractories Company has started con- 
struction of a new Cleveland office and refractories ware- 
house, to be located at 1986 West 3rd Street, within a 
half mile of the public square and Terminal Tower. 

Modernistic in appearance, the exterior of the building 
will be of red face brick, trimmed with grey limestone. 
Plate glass picture windows will be flanked with glass 
block panels. The new building is expected to be com- 
pleted about the middle of October. 
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GLASSWARE ASSOCIATION HEAD URGES WITHDRAWAL OF 
TRADE AGREEMENTS 


Editor 
The Glass Industry 


It is our firm belief that if the people of this country 
knew the plight of many industries due to loss of em- 
ployment from the impact of imports, they would gladly 
lend their support to remedy the situation. The State 
Department spends millions on the publicity “you trade 
with us and we'll trade with you”. To the man on the 
street, it sounds very sensible and advantageous to both 
countries. Certainly a step toward peace which always 
is emphasized by the government administration de- 
partments. 

The underlying facts about Tariffs and Trade are so 
complicated and require so much explanatory detail that 
“Main Street” just simply never takes the time to under- 
stand them, and instead accepts the State Department’s 
platitude of “Reciprocity is the only path to Peace”. 
This strikes a very responsive cord in every American's 
heart. Consequently, a tremendous non-understanding 
public opinion is built in favor of the Reciprocal Trade 
Agreements program. 

[t seems to us that the time has come to adopt some 
change in approach to this complicated subject, one that 
everybody can understand. Almost every day there 
comes before Congress a plea for appropriations, for 
policy or some other means to contain Russian influence 
militarily and politically. The people of this country are 
aroused against Communistic tactics both in Russia and 
its satellite countries. Our people support doing every- 
thing to stop Russia and her affiliates from destroying 
our form of government. They are in accord with every 
move made to prevent the Soviet countries’ attempts to 
demoralize the economic structure of the United States. 

It just doesn’t make sense to spend billions of U. S. 
dollars for the Atlantic Pact and for our own defense so 
necessary in the present cold war, and leave the back 
door open by making and continuing Trade Agreements 
to encourage trade with Russia and her satellite coun- 
tries. We now have Trade Agreements made initially with 
Czechoslovakia, Finland and our concessions to China 
continue, but Red China has withdrawn participation in 
the General Agreement on Tariffs and Trade. Our tariff 
reductions to her, however, remain as of this date. 

We advocate support for the bills and resolutions 
which have been introduced in the present Congress 
which urge the State Department to withdraw these U. S. 
concessions initially negotiated with countries that are or 
will have become Russian satellites. This is an issue 
which the man “on the street” can understand. It is 
logical, right and just that countries which follow Rus- 
sian leadership and which that country has publicly de- 
clared to be in opposition to everything that we want to 
do, should not be aided by trading preferences. 

Already the State Department might be in favor of 
this because the word has been passed to retaliate both 
diplomatically and militarily. If we do it in these areas, 
why not adopt the same treatment in trade. By declaring 
the Trade Agreements with these satellite countries non- 
operative, there would be no prohibition to these coun- 
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tries continuing to trade with us as they might desire. 
We would not, however, give them any preferred treat- 
ment in their sales which certainly is sensible. 

We admit that such a move becomes quite involved 
because of the general provisions entered into at Geneva. 
Articles 19, 27, 28 and 31 of GATT in general prescribe 
how any changes in tariff and trade regulations can be 
effected. It pretty much amounts to “If nations affected 
agree in our trade retaliation, it can be done”. Other- 
wise, the U. S. lays itself open to pretty definite counter- 
measures from these other countries whether they are 
friends of ours or not. 

As originally agreed in GATT, the date for continu- 
ing concessions without modification was set at January 
1, 1951, but it is understood that at the forthcoming 
Torquay Conference, the GATT contracting parties pro- 
pose to extend this date to January 1, 1954 which, ac- 
cording to our own State Department, will prevent the 
general modification of concessions by the United States 
and other countries prior to this latter date. We oppose 
the extension of date and hope Congressmen will like- 
wise appear against it as the United States will be tied 
that much longer to the requisites of withdrawal as stated 
in GATT. 

While the U. S. always has the privilege of with- 
drawing individual concessions because of proven in- 
jury to American producers under Article XIX (Escape 
Clause), it should be understood that this form of Escape 
is not pertinent to what we propose because what we 
are advocating is that the U. S. exercise the privilege 
of total withdrawal of concession to Russian satellite 
countries whether or not commodity imports have re- 
sulted in injury to any particular industry. It is a ques- 
tion of principle for the welfare of our nation of which 
we believe the Congress should be the judge, not the 
other nations of the world. 

A thorough airing of this subject might be of aid while 
discussing the Havana Charter which is now under con- 
sideration. It would be a sort of preview of how these 
international agreements, drawn along the broad lines 
in which they are, would interfere with the will of the 
people expressed by the Congress. It seems that the 
Congress’ right to declare its opinion of what this country 
must do to protect its citizens has been so snarled by 
actual commitments in these international agreements 
that often times even some members of Congress them- 
selves do not know how little power they now really 
have. 

If in our trade negotiations we have bound ourselves 
so tightly that the Congress of this country cannot do 
anything without the permission of some 40 other coun- 
tries, it is time that the public were informed of this 
situation. Debate on this subject in Congress would be 
informative. 

All of this is an issue which is simple enough for the 
U. S. general public to understand and we believe that 
it is timely to take steps in this matter. 


H. L. Dillingham, Business Manager 
American Glassware Association 
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INVENTIONS AND INVENTORS 


A Summary of Recently Issued Patents of Interest to the Glass Industry 


Feeding and Forming 


Glass Block Machine. Fig. 1. Patent No. 2,512,781. 
(Three sheets of drawings.) This invention was assigned 
to the Phoenix Glass Company by Andrew H. Stewart. 
This patent teaches the manufacture of glass building 
blocks by a blowing process instead of the pressing proc- 
ess formerly employed. 

In the figure the several steps are indicated by the 
numerals 1 to 9. In step 1 a mold charge 23 is de- 
livered to a press mold 24 from a feeder which may be 
as shown in Patent No. 2,010,334 to Stewart. Step 2 
consists of pressing a preliminary shape in the mold 24 
by a plunger 27 which has a tube 26 held in place by 
a vacuum. When the plunger is raised, the tube 26 re- 
mains in the block, the vacuum which held it having been 
replaced by compressed air. In making glass blocks, this 
tube would also be of glass. This is shown as step 3. 

Step 4 consists of picking up the shape thus formed 
by tongs which grip the projecting tube and carry the 
shape and carrying it through a reheating chamber shown 
as step 5. The shape then goes to step 6 where blowing 
air is admitted through the projecting tube and pressers 
47 acting on the four sides of the blank or parison shape 
it into a square cross section. Step 7 applies vacuum to 
the blank to make it into the form shown as step 8. Step 
9 carries the blank through a reheating oven. 

The patent shows six more steps during which the 
blank is placed in a blow mold and formed into the de- 
sired block shape. Several conveyors are shown which 
finally carry the block through a lehr. The patent states 
that bottles may be made by this method. 

There are fifteen references cited by the Patent Office. 


Corning Pressing Machine. Fig. 2. Patent No. 2,512,- 
811. (Four sheets of drawings.) Charles A Schuck as- 
signed this invention to Corning Glass Works. The 
machine consists of three tables arranged in triangular 
form, each being turned by a Geneva drive actuated from 
a common source of power. Charges of glass are dis- 
tributed to the three tables from the center of the triangle. 

The figure shows the centers of the three tables, parts 
of the Geneva drive and indicates the three pressing sta- 
tions on each table. The charges of glass are delivered 











Fig. 1. Glass Block Machine. 
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Fig. 2. Corning Pressing Machine. 


from a feeder to a central distributing chute 81 by which 
they are directed successively to a mold on each table. 
A take-off conveyor 115 surrounds the three tables and 
the ware is delivered to the conveyor by an air blast. 

The machine is mounted on wheels so as to be portable 
and most of the operations are pneumatically actuated. 
A complete system of lubrication and mold cooling is 
provided. All necessary adjustments are provided. There 
are thirteen references cited by the Patent Office. 


Furnaces 


Electric Melting Furnace. Fig. 3. Patent No. 2,512,761. 
(One sheet of drawings.) Pierre Arbeit assigned this in- 
vention to Societe Anonyme des Manufactures des Glaces 
et Produits Chimiques de Saint-Gobain, Chauny & Cirey. 
Paris, France. 

The drawings of this patent show five modifications 
of the invention and Fig. 1 of the patent has been selected 
for reproduction. This shows a longitudinal section 
through a furnace comprising an opening to the dog 
house 14, a melting zone 12, a fining zone 13, and a 
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Fig. 3. Electric Melting Furnace. 
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settling pool 20. There is no division between the melt- 
ing and fining zones. Connections to the other zones are 
as shown in the figure. From the settling pool the glass 
flows to a working compartment 21 from which it is 
taken, presumably by hand gathering, through a “dis- 
charge port” 24. The glass is heated by submerged re- 
sistors 15. As before stated, there are four other arrange- 


ments shown in the patent. There are eighteen references 
‘cited by the Patent Office. 


Melting Tank. Fig. 4. Patent No. 2,513,732. (One 
sheet of drawings.) Paul Mols of Boitfort, Belgium, 
made this invention. 

A part of the melting furnace is shown at 2, connected 
to a “refining pan” 4 which looks like what we call in 
this country the forehearth. The first section of this is 
heated by burners 5 and 19. The sections are divided 
by barriers 10, 11, 12, 13, and 15. Insulation is shown 
at 17 and 18. Sections 8 and 9 are cooling compartments. 
The working chamber 7 delivers the glass to a rolling 
mil! 16. This construction is said to produce glass of 
very high quality. 

The following references are of record in the file of 
this patent: United States Patents: 1,598,307, Pike, Aug. 
31, 1926; 1,953,023, Mulholland, Mar. 27, 1934; 2,049,- 
600, Wright, Aug. 4, 1936; 2,127,087, Mulholland, Aug. 
16, 1938; 2,139,911, Peiler et al., Dec. 13, 1938; and 
2,413,037, De Voe, Dec. 24, 1946. 


Glass Compositions 


Glass for Photographic Lenses. Patent No. 2,512,993. 
(No drawings.) Raymond E. Bastick and Ta-Hang Wang 


assigned this invention to Chance Brothers Limited, all 
parties being located in Smethwick, England. 

This glass comprises the following essential constitu- 
ents which should be melted in 2 platinum crucible: 


Percent 
Silica (SiO.) 
Boron oxide (B.O;) 
Barium oxide (BaO) 
Thorium oxide (ThO.) 
Refractive index ng 
Abbe constant v 


The following references are of record in the file of 
this patent: United States Patents: 1,943,051, Berger, 
Jan. 9, 1934 and 2,406,580, Bastick et al., Aug. 27, 1946. 
Foreign Patents: 596,513, Germany, 1934. 


Glazing Composition. Patent No. 2,508,735. (No 
drawings.) Assigned to Socony-Vacuum Oil Company, 
Inc., by Harry T. Van Horn. 

As usual, this composition fuses to form a glass on the 
surface of the ware upon firing. The invention is based 
upon the discovery that by adding to glaze compositions 
a wax emulsion containing a lignin composition there is 
obtained, upon drying, a glaze of quite desirably high-dry 
handling strength suitable for use in most, if not in all, of 
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Fig. 4. Melting Tank. 
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Fig. 5. Method of Making Fibers. 


the usual applications. Glaze suspension is also ma- 
terially aided by the use of such a composition. 

As set forth in Claim 7, the invention consists of a 
ceramic glazing composition comprising an aqueous sus- 
pension of ceramic glaze ingredients of solids concen- 
tration suitable for glazing unfinished ware, and dis- 
persed in such a glaze composition a mixture of wax 
and alkali metal salts of ligno-sulphonic acid, the total 
amount of said wax plus metal salt being from about 
14% to about 10% (dry basis), of the solid ceramic 
glaze materials present, and the proportions of wax to 
salt ranging from 20 parts of wax to 80 parts of salt to 
95 parts of wax to 5 parts of salt, all by weight. 

The following references are of record in the file of 
this patent: United States Patents: 1,243,362, Terrell 
et al., Oct. 16, 1917; 1,651,474, Scott, Dec. 6, 1927; and 
2,422,215, Amberg et al., June 17, 1947. 


Glass Wool and Fiber 


Method of Making Fibers. Fig. 5. Patent No. 2,511,- 
381. (One sheet of drawings.) Charles R. Stevens as- 
signed this invention to Glass Fibers, Inc. A particular 
feature of the invention is the discharge of glass through 
small openings by an explosive action above the openings. 

The figure shows a crucible 10 having high frequency 
induction coils 14, the glass being supplied from a rod 
13. A low pressure is applied to the surface of the 
molten glass by a pipe 17. 

The bottom of the crucible has a number of openings 
20 through which the glass is discharged. A combustible 
gas chamber 25 is located near each opening, the gas 
being supplied from conduits 27. Angular openings 30 
discharge the gas at an angle to the issuing glass and as 
this gas has been heated to above the ignition point, it 
bursts into flame with practically an explosive effect 
upon mixture with the air. This breaks the glass up into 
small fibers which are carried away on the conveyor 21. 
Openings 35 provide additional air or oxygen to provide 
complete combustion. 

The following references are of record in the file of 
this patent: United States Patents: 1,627,982, Maguet. 
May 10, 1927; 2,006,891, Hegmann, July 2, 1935; 
1,175,225, Slayter, Oct. 10, 1939; 2,207,764, Soubier. 
July 16, 1940; 2,233,304, Bleakley, Feb. 25, 1941; and 
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Fig. 6. Machine for Making Fibers. 


2,338,473, Von Pazsiczky, Jan. 4, 1944. Foreign Patents: 
514,243, Great Britain, Nov. 2, 1939. 


Machine for Making Fibers. Fig. 6. Patent No. 2,514,- 
627. (Three sheets of drawings.) Everett J. Cook as- 
signed this invention to Glass Fibers, Inc. The object 
of the invention is to make the glass fibers into yarn or 
thread immediately after they are formed. 

The machine consists of four furnaces 10 mounted on 
a rotary frame 11 driven by a variable speed motor 20. 
On the base of the machine there is a reel or spool 22 
driven by another variable speed motor 24. The speed 
of the spool provides the means for drawing the fibers 

which control the diam- 
eter. The furnaces are 
heated by high frequency 
coils 36. Each furnace is 
rotated by a gear 40 in 
mesh with a ring gear 
which is driven at a vari- 
able speed. 
Over each 
there is a 


furnace 
hopper 52 
which automatically de- 
livers glass balls, one at 
a time, to the furnace. 
The bottom of each fur- 
nace is formed by a plate 
having a number of open- 
ings from which the fibers 
35 are drawn. An elec- 
trical system is provided 
to maintain the level of 
glass in the furnaces. The 
means for controlling the 


Fig. 7. Apparatus for Mak- 
ing Thin Glass Sheets. 
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size of the fibers may be as shown in Patent No. 2,495.. 
596 to the same inventor. 

By this mechanism a series of fibers are drawn, twisted 
into yarn or thread, and wound on a spool all in one 
operation. 

The following references are of record in the file of 
this patent: United States Patents: 702,163, Strehlenert, 
June 10, 1902; 2,187,094, Pink, Jan. 16, 1940; 2,229,489. 
Barnard, Jan. 21, 1941; 2,234,986, Slayter et al., Mar. 
18, 1941; 2,294,266, Barnard, Aug. 25, 1942; and 
2,369,506, Weibel, Feb. 13, 1945. 


Sheet and Plate Glass 


Apparatus for Making Thin Glass Sheets. Fig. 7. 
Patent No. 2,509,845. (Two sheets of drawings.) Games 
Slayter assigned this invention to Owens-Corning Fiber- 
glas Corporation. The sheets formed by this apparatus 
are from .0002 to .001 inch in thickness and about 1000 
times as wide as they are thick. Such material may be 
used as a substitute for mica. 

A bushing 10 forms a trough 14 which is electrically 
heated by connections to terminals 11, and from which 
the molten glass flows through a small slot in a thin 
stream. The natural tendency of such a stream is to 
“neck in” or narrow in width as it leaves the outlet. 
This is prevented in the present invention by providing 
two fins made of a material which will be wetted by the 
glass and thus hold the advancing sheet or ribbon to full 
width. The fins, of course, are heated from the bushing. 

The ribbon may be attenuated by elements 19 which 
may or may not crimp the advancing ribbon. 

There are fifteen references cited in the Patent Office. 


Miscellaneous Processes 


Glass Cutting Machine. Fig. 8. Patent No. 2,507,841. 
(Three sheets of drawings.) This invention by Ross P. 
Upton of Watertown, Conn., is for rapidly cutting circu- 
lar disks or other closed shapes from sheet glass. 

The machine comprises a table 18 over which travels 
a flexible endless belt 96. A platen 97 shaped to corre- 
spond with the shape to be cut but somewhat smaller is 
mounted on the table below a head carrying a glass cut- 
ting wheel 74. This head rotates so that the wheel trav- 
els through the desired path. Outside of the path of the 
wheel there are several presser-feet 90 of resilient mate- 
rial which put a slight curvature in the glass sheet 95. 
The strain thus put on the glass causes the disk to crack 
off along the scored line. 


LZ 


Fig. 8. Glass Cutting Machine. 
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The machine is automatic being provided with means 
for advancing the sheet of glass, raising and lowering 
the cutting wheel and the presser-feet and adjustments 
are provided to accommodate various shapes and thick- 
nesses of glass. 

The only reference cited by the Patent Office was 
Louviaux, No. 2,122,285 dated June 28, 1938. 


Making Electron Tubes. Patent No. 2,511,164. (One 
sheet of drawings not reproduced here.) Stanley J. Koch 
assigned this invention to Allen B. Du Mont Labora- 
tories, Inc., Passaic, N. J. 

The invention is described in one of the claims as the 
process of sealing a contact terminal to a wall of a glass 
tube, which consists in securing a metal rod to said ter- 
minal, placing a glass bead on said rod, providing a hole 
in the wall of said tube, inserting said rod and said glass 
bead into said hole, fusing said glass bead to said wall 
and said rod, and fusing said wall to a portion of said 
terminal. 

The following references are of record in the file of 
this patent: United: State Patents: 2,089,044, Thomas, 
Aug. 3, 1937 and 2,151,809, Shardlow, Mar. 28, 1939. 


Method of Cutting Clock Crystals, etc. Fig. 9. Patent 
No. 2,508,017. (One sheet of drawings.) This invention 
by David Echter and Ernest B. Paul was assigned by 
them to The Echter-Paul Corporation of New Haven, 
Conn. 

It has been the custom to cut closed forms, such as 
clock crystals, by scribing separated outlines of the de- 
sired shape thus leaving a connection between the waste 
strips on each side of the row of disks. This invention 
provides a method in which the row of scribed circles, 
or other shapes, are tangent thus forming a continuous 
break down the center of the sheet. This is shown in the 
figure where the blanks 12 are scribed tangentially, that 
is, touching each other, so that two separate and continu- 
ous side strips 14 and 15 are formed when the sheet is 
opened to complete the fracture of the glass. This results 
in a considerable saving of time and material. 

References of record are: United States Patents: 676,- 
799, McLoughlin, June 18, 1901 and 744,245, Semmer, 
Nov. 17, 1903. 


Bending Glass Tubing. Fig. 10. Patent No. 2,508,127. 
(One sheet of drawings.) Harold E. Valentine of New 
Malden, England, assigned this invention to General 
Electric Company. 

According to the patent, the evacuated or pressure- 
filled tube 1 is enclosed within a flexible bellows type 
tubular metal jacket 3 which is made air tight. The tube 
is surrounded by a heater wire 2 which may be as shown 
in the patent to Walker, No. 2,135,775. The pressure 
within the jacket 3 is then made to correspond with that 
within the tube and the glass is softened by the heater 
wire. Then the whole device, i.e., the tube and the jacket, 








Fig. 9. Method of Cutting Clock Crystals. 
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Fig. 11. Bottle Gauge. 


can be bent with or without a form, without deforming 
the cross section of the tube. 
No references were cited by the Patent Office. 


Sealing Glass-to-Metal. Patent No. 2,508,233. (One 
sheet of drawings, none reproduced here.) Messrs. Dor- 
gelo and Lemmens of Eindhoven, Netherlands, assigned 
this invention to Hartford National Bank and Trust Co. 

As set forth in Claim 1 the invention consists in a 
method of producing a gas-tight seal between a metal 
chamber and a glass body, comprising the steps of coat- 
ing the portion of the metal chamber to be sealed with a 
thin layer of enamel, heating the end of the metal cham- 
ber to a temperature above the softening point of the 
glass of said body, heating a piece of glass larger than 
the end of said chamber, then forcing the heated end of 
said chamber through said heated glass piece whereby 
a portion thereof conforming to the interior cross section 
of the chamber is cut therefrom to form said body and 
the said body is sealed within the chamber. 

There are eleven references cited in the Patent Office. 


Bottle Gauge. Fig. 11. Patent No. 2,508,251. (One 
sheet of drawings.) This is a gauge for determining 
whether round bottles are out of shape enough to inter- 
fere with their going through the filling machine. It is 
the invention of Henry W. Ingle who assigned it to 
Hartford-Empire Company. 

In the use of this device, the bottle 2 is supported near 
its base by rolls 5 and 6. A spring pressed plug 13 
centers the neck and presses the bottom against a roll 
23. This definitely positions the bottle so that when it is 
turned by hand, any irregularity in the bottom will be 
indicated on the micrometer gauge 30 which bears against 
the bottom opposite the roll 23. If the gauge shows that 
the bottle is a “leaner” or has a bent neck, it is thrown 
out. 

The following references are of record in the file of 
this patent: United States Patents: 2,331,987, Leather- 
man, Oct. 19, 1943; 2,352,091, Fedorchak, June 20, 
1944; 2,353,813, Deeren, July 18, 1944; 2,407,062, Dar- 
rah, Sept. 3, 1946; and 2,427,152, Moore, Sept. 9, 1947. 


Electron Discharge Sealing Device. Fig. 12. Patent No. 
2,511,914. (Four sheets of drawings.) The inventor in 
(Continued on page 426) 
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Left to Right: P. E. Burchfield and C, C. Johnson. 


WYANDOTTE CHEMICALS NAMES 
TECHNICAL SERVICE DIRECTOR 


Dr. Paul E. Burchfield has been appointed Director of 
Technical Service of Wyandotte Chemicals Corporation, 
Michigan Alkali Division, according to an announcement 
by Bert Cremers, Vice President. 

Dr. Burchfield succeeds Charles S. Johnson, who has 
been Director of Technical Service since 1939. Mr. John- 
son is retiring from active service, but will serve Wyan- 
dotte Chemicals in an advisory capacity. 

After completing his formal education, Dr. Burchfield 
joined Harshaw Chemical Company in 1934 as a research 
chemist. In 1938, he worked with the United Gas Im- 
provement Company as a research chemical engineer. 
Joining Wyandotte Chemicals Corporation in 1943, Dr. 
Burchfield spent three years as assistant supervisor in 
the chemical engineering department of the research di- 
vision. In this department, all processes developed in 
the other laboratories destined for commercial produc- 
tion are piloted; fine chemicals are produced on a semi- 
plant scale; batch processes are converted to continuous 
processes; extensive experiments are conducted covering 
corrosion and other acceptability factors on materials of 
construction and protective coatings. 

In 1946, Dr. Burchfield was appointed assistant direc- 
tor of technical service. Since then he has established 
himself in all the industries served by the firm. He has 
authored several articles and is active in several profes- 
sional societies. 

Mr. Johnson served Wyandotte Chemicals Corpora- 
tion most of his life. After graduation, he went to the 
main laboratory to work on special assignments divided 
between the development of new chemical processes or 
products to trouble-shooting for Wyandotte customers. 
He was responsible for the development of the first 
ortho-silicate cleaner in the United States in answer to 
problems of the metal plating industry. 


L-O-F MAKES FACTORY CHANGE 


Changes in the Thermopane factory of Libbey-Owens- 
Ford Glass Company in Rossford has been started by the 
A. Bentley & Sons Company, general contractors, to re- 
arrange machinery and provide some additional produc- 
tion lines in order to double capacity of the plant. Under 
the new set-up and at future capacity operation, the 
plant is engineered to make possible about 400 additional 
jobs. 


418 


GLASS CONTAINER MANUFACTURERS AND 
G.B.B.A. AGREE ON WAGE INCREASE 
AND PENSION PLAN 


Following negotiations which have been held at Atlantic 
City, New Jersey, it has been agreed by the Glass Bottle 
Blowers Association, AFL, and manufacturers of glass 
containers that glass manufacturers will give a 4¢ per 
hour wage increase. In addition to this flat agreement, 
each manufacturer will elect individually to either pay 
an additional 3¢ an hour wage increase or participate in 
a retirement plan. 

The retirement plan provides that each employee of 
15 or more years of continuous service at the age of 65 
shall receive a monthly pension of $1.00 per month for 
each year of continuous service, subject to a maximum 
of $25.00 per month, upon retirement. This benefit would 
be in addition to Federal Social Security payments. Each 
eligible employee would contribute $2.00 per month to- 
ward the cost of the future service benefit. The company 
would pay the balance of the cost of the future service 
benefit, in addition to the entire cost of the benefits for 
past service. However, it was further agreed that the 
cost to the manufacturer of pension benefits must not ex- 
ceed 3¢ per man hour. 

The retirement plan would become effective January 
1, 1951. However, any eligible employee who retires on 
or after September 1, 1950, becomes eligible for pension 
benefits. . 

At the Atlantic City meetings, the same offer was made 
by the manufacturers to the American Flint Glass Work- 
ers Union, AFL, but was rejected by that union. 


GEORGE W. BATCHELL DIES 


George W. Batchell, President of the Toledo Engineer- 
ing Company, died on July 6, 1950, at the age of 67, 
following an illness for which he had been hospitalized 
for the last four months. 

A native of Wellsburgh, W. Va., Mr. Batchell came 
to Toledo 35 years ago. He had headed the engineering 
concern, which has manufactured glass furnaces since 
it was established in 1929. Previously he had been asso- 
ciated in various partnerships in the manufacture of glass 
furnaces. 

Mr. Batchell was a member of the Masonic Fraternity, 
the Toledo Club, and the Toledo Chamber of Commerce. 

Surviving are two sisters, Mrs. Alvan Hogg, Toledo, 
and Miss Nan Batchell, Green Springs, Ohio, and two 
brothers, Elmer of Huntington, W. Va., and Charles of 
Baltimore, Md. 


HARBISON EXPANSION 


Harbison-Walker Refractories Company has announced 
the purchase of approximately 45 acres of land located 
at Windham, Portage County, Ohio, for the erection of 
a refractories plant to produce silica refractories. 

The plant is designed for a starting capacity of ap- 
proximately 20,000,000 nine-inch brick equivalents annu- 
ally. All features of design and equipment incorporate 
the latest developments in the manufacture of silica re- 
fractories, and the plant will be strictly modern in every 
respect. The site is ideally located with respect to both 
rail and highway facilities. It is hoped that the first 
unit will be in operation within one year. 
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GD Research Digest 


Effect of K.0 and Li.O0 on Properties 
of Soda-Dolomite Lime-Silica Glasses 


For several years, the General Research Laboratories 
of the Owens-Illinois Glass Company have been publish- 
ing data regarding the effect of composition on various 
important physical and chemical properties of soda-lime 
glass. This present investigation (Journal of the Ameri- 
can Ceramic Society, June 1950) describes some of the 
effects on various physical and chemical properties when 
K.O and Li,O are substituted for Na,O (substitutions 
made in amounts of 2, 4 and 6%) in some typical soda- 
dolomite lime-silica glasses. 

The method of preparing the glasses, the properties 
measured, and the methods of measurement were the 
same as those described in previous reports. In the 
K.) substitution work, three series of glasses were used; 
namely, 10, 12 and 16% dolomite lime and in the Li,O 
sulistitutions, two series of glasses were used; namely, 
10 and 12% dolomite lime. 

in the 16% dolomite lime glass, the substitution of 
K.0 for Na,O results in a gradual increase in the liq- 
uidus temperature and all glasses in this series have 
diopside as the primary phase. The K,O for Na,O re- 
placement in the 12% dolomite lime glass results in a 
slight decrease in liquidus temperature when 2% is sub- 
stituted and is accompanied by a phase change from 
tridymite to diopside. Further substitutions of K,O for 
Na,O in the diopside field have no appreciable effect on 
the liquidus temperature. In the 10% dolomite glass, a 
2% K,O for NazO does not appreciably change the 
liquidus temperature. Further substitutions of 4 and 6 
per cent Na,O results in a gradual decrease in liquidus 
temperature and is comparable to the decrease noted in 
the 16% dolomite lime glasses. In the 10% dolomite 
glasses, devitrite was the primary phase. 

A gradual reduction in liquidus temperature results 
when 2 and 4% LiO, are substituted for Na.O in the 
12% dolomite lime series of glasses. Between 4 and 6%, 
there is a sharp increase resulting in a liquidus tempera- 
ture identical to that of the base glass. In the 10% 
dolomite lime series, no marked change results from any 
of the substitutions. Except for the 10% dolomite lime 
glass containing 2% Li,O, which has tridymite as its 
primary phase, all the glasses in these two series con- 
taining Li,O have an unknown primary phase. 

The data obtained in the coefficient of expansion 
measurements indicate that, in each of the three series, 
the substitution of K,0 for Na,O results in a constant 
decrease in the coefficient of expansion. This decrease 
averages 0.67 per percentage substitution. The substitu- 
tion of Li,O for Na,O results in a constant increase in 
the coefficient of thermal expansion. In terms of per- 
centage substitution, this constant increase is 1.25. 

Deformation-temperature data were obtained only on 
the base and 6% K,O glasses in the 10, 12 and 16% 
dolomite lime series. The data indicate that the sub- 
stitution of K,O for Na.O increases the deformation 
temperature in all cases and that the magnitude of the 
increase varies directly with the CaO-MgO content. The 
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Li,O for Na.O substitution data indicate that this sub- 
stitution results in a marked decrease in the deforma- 
tion temperature. This decrease is similar in the two 
series studied. 

In the case of viscosity, the KO for Na,O substitution 
data indicates that this substitution raises the viscosity 
throughout the range, log viscosity—=3 to log viscosity 
=7.65, in each of the three series. In general, this in- 
crease appears to vary with the CaO-MgO content of the 
glasses; viz. the greater the CaO-MgO content, the more 
pronounced the increase in viscosity. This tendency is 
particularly evident from log viscosity—=5 to log vis- 
cosity—=7.65. In each of the three series, the substitution 
of K,O for Na,O causes a greater increase in temperature 
at log viscosity—=3 than at log viscosity—=7.65. A com- 
parison of the 12 and 16% dolomite lime glasses shows 
that the greater change in viscosity, as K,O is substituted 
for Na.O, is in the 16% glasses. In these same glasses, 
the increase in temperature per percentage substitution 
of K,O for Na.O, for log viscosity—=5 to log viscosity—= 
7.65, is greater for the 4 and 6% glasses than for the 
2% glasses. 

The Li,O for Na.O substitution data indicate a marked 
reduction in the temperatures throughout the given range 
of viscosities for both the 10 and 12% dolomite lime 
glasses. At each of the indicated log viscosities, the 
lowering in temperature resulting from the substitution 
of Li,O for Na,O appears to be approximately the same 
for the two series. In the glasses resulting from sub- 
stitution of 2% Li,O for 2% Na,O, the actual reduction 
in temperature remains constant at all log viscosities, 
whereas in those containing 4 or 6% Li,O, the effective- 
ness of Li,O in lowering the temperatures appears to 
vary inversely with the viscosity. 

In the case of chemical durability, the values are 
expressed as “% Na,O dissolved”. Actually, the alkaline 
material dissolved in the test is determined by titration 
to the methyl red end point and the result includes not 
only the Na.O itself but, in addition, the Na,O equiva- 


.lent of any K,O, Li,O, or dibasic oxide dissolved. In 


the 10% dolomite lime series, having high total alkali, 
the percentage of Na,O dissolved in the water test de- 
creases almost linearly and at 6% K-,O substitution for 
Na,O point is about two-thirds the value for the base 
glass. In the 12 and 16% dolomite lime series, which 
have 14% total alkali, the improvement in resistance is 
less marked. 

The resistance to attack by dilute acid is improved 
markedly by the substitution of K,0 for Na,0 in all 
three series. In the 10 and 12% dolomite lime series, 
the first 2% of K,O substituted decreases the percentage 
of Na.O dissolved to about two-thirds the value for the 
base glasses, and the entire 6% substitution decreases it 
to less than half the original value. In the 16% dolomite 
series, the first 2% of K,O substituted decreases the per- 
centage of Na,O dissolved to three-fourths the value for 
the base glass. Further substitution in this series has 
only a slightly beneficial effect. 

The substitution of Li,O for Na.O water test data 
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shows that there is a moderate but regular decrease in 
resistance in both the 10 and 12% dolomite lime glasses. 
In the dilute-acid test, the data show that in the 10% 
dolomite series with 16% total alkali, the first 2% of 
Li,O substituted has a negligible effect, but further 
substitution results in an accelerated decrease in resist- 
ance. In the 12% dolomite series with 14% total alkali, 
the first 4% of Li,O substituted has a negligible effect, 
but further substitution causes a decrease in resistance. 


Editor’s Note: Following is a summary of a paper which 
was presented before the 52nd Annual Meeting of the 
American Ceramic Society. 


Diffusion of Ions in Simple Glasses 


This investigation, as indicated in the paper by J. R. 
Johnson, R. H. Bristow and H. H. Blau, was undertaken 
to obtain fundamental information revealed by the dif- 
fusion of constituent ions through some simple glasses. 
A radioactive tracer technique was used to observe the 
migration of the ions. Although some calcium dif- 
fusion data and potassium diffusion data has been 
obtained, the authors did not feel justified in presenting 
it in detail at this time. This paper concerns for the 
most part, diffusion of sodium in the glasses. Simple 
glass compositions were deliberately chosen and were 
compounded from chemically pure materials and melted 
in platinum so as to introduce as few complicating fac- 
tors in the data analysis as possible. 

The following conclusions were given on the basis of 
the observations made in this investigation and the 
literature cited: 


1. Diffusion coefficients can be quantitatively meas- 
ured for the migration of alkali ions in glass networks 
at temperatures as low as 300°C. and as high as 1100°C. 
using radioactive tracer techniques. 


2. For the simple sodium silicate, potassium silicate 
and soda-lime-silica glass studies, the diffusion curves 
(log D vs. 1/T) all showed pronounced inflections which 
are taken to indicate changes in the energy of activation 
of the diffusion process. 


3. The changes of the activation energies are inter- 
preted in terms of network changes of configuration and 
degrees of freedom. These interpretations show that as 
a silicate glass is cooled from its liquidus, two kinds of 
freedom characteristic of the liquid state gradually dis- 
appear. 


4. The first freedom which disappears is thermo- 
dynamic in character and involves momentary broken 
network bonds and partial rotation of network units. 
This freedom is maintained to an appreciable extent in 
the network as low as a temperature corresponding to 
log N= 8 so that the glass is in reality a super cooled 
liquid to this point. The freedom is almost completely 
lost at a temperature corresponding to log N = 12. 


5. The second freedom which is lost is apparently 
dynamic in character and seems to involve relaxation of 
the network such as by bending of tetrahedra about 
their apexes. This freedom disappears as the flexibility 
of the network decreases with lowering temperature so 
that eventually the bending or relaxing requires ex- 
tremely long periods of time. It is the loss of this free- 
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dom which is responsible for the observation of trans- 
formation “points” or ranges. in the measurements of 
properties of glasses. The loss of this freedom is in- 
evitable if a true glassy network is to persist because 
eventually a temperature is reached where equilibrium 
conditions can no longer be attained in the course of an 
experiment conducted in ordinary life times. 


6. The second freedom is also affected by external 
forces so that measurements of different properties may 
lead to different conclusions concerning the temperatures 
at which it is lost. 


7. The temperature “point” at which this freedom is 
lost depends for any one glass on the time allowed for 
equilibrium to be attained. Therefore, a rigid definition 
of a transformation “point” or the beginning of a trans- 
formation range is not possible. Only by including in 
the definition the property being measured, the method 
of measurement and the time dependent variables of 
the experiment, can one “define” a_ transformation 
“point”. 

8. Diffusion measurements with inert substances such 
as Helium will show little or no inflection in the dif- 
fusion curves if the network is allowed to attain equi- 
librium before measurements are made, indicating that 
the network has reached a metastable configurational 
state which is that of a true super cooled liquid. How- 
ever, a change of slope will occur at a temperature 
where equilibrium is no longer attained. 


9. Diffusion measurements with a charged ion such 
as sodium will show inflections in the diffusion curves 
regardless of the state of equilibrium because their 
motion is influenced by the freedoms of the network 
oxygen ions. 

10. Measurements of other properties may or may 
not reveal changes corresponding to the inflection, de- 
pending on their relative influence on the freedoms of 
the network. 


11. Limited experimental evidence indicates a linear 
relation between the entropy of activation and the 
sodium ion concentration and between the free energy 
of activation and sodium ion concentration (Na,O, 8 
mol% to 30 mol%). The entropy of activation in- 
creases with sodium concentration indicating a tendency 
toward greater sodium equilibrium configurational order, 
while the free energy of activation decreases with in- 
creasing sodium concentration connoting lower barriers 
against sodium migration. 


12. Both of the above factors would contribute to 
more rapid crystallization of glasses, assuming the crys- 
tals contain the modifier ions. The entropy of activation 
factor would contribute to the rate of crystal nucleus 
formation and the free energy of activation factor would 
contribute to the rate of crystal growth. 


13. In ordinary soda-lime-silica glass compositions, 
sodium ions at room temperature are “jumping” at a 
rate of about once every few minutes, based on extra- 
polated diffusion data. 


14.. The gradual development of the degrees of net- 
work freedoms following increasing temperature, as in- 
dicated by diffusion data, offers a reasonable basis for 
explaining the gradual change of slope in the observed 
viscosity curves (log N vs. 1/T) of silicate glasses. 
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CURRENT STATISTICAL POSITION OF GLASS 


Employment and payrolls: During the month of 
May 1950, employment in the glass industry rose about 
3 per cent to reach 116,100. During the previous month, 
employment was 112,800. During May 1949, the number 
of persons employed was 105,900, which is about 914 
per cent below May this year. 

Payrolls during May 1950 are reported at a prelimi- 
nary $30,079,349. Compared with the previous month’s 
adjusted payroll figure of $29,161,808, this represents 
an increase of 3 per cent. During May 1949, payrolls 
were reported to be $26,070,000. This represents a dif- 
ference of 15 per cent between May 1950 and May 1949. 


Glass container production, based on figures re- 
leased by the Bureau of Census, was 9,117,909 gross 
during June 1950. This is slightly less than for May 
which was 9,377,251 gross, or a drop of 2% per cent. 
Production during June 1949 was 8,060,774 gross. Total 





GLASS CONTAINER SHIPMENTS 
(All Figures in Gross) 
June 
1950 
Narrow Neck Containers 
Foods 
Medicinal & Health Supplies 
Chemicals, Household & Industrial 
Beverages, Returnable 
Beverages, Non-returnable 
Beer, Returnable 


818,773 
1,075,131 


Sub-total (Narrow) 


Wide Mouth Containers 
Foods 
Dairy Products 
Home Canning 
Medicinal & Health Supplies 
Chemicals, Household & Industrial 
Toiletries & Cosmetics 
Packers’ Tumblers 
Sub-total (Wide) 
Total Domestic 
Export Shipments 


2,259,039 
280,377 
311,974 
265,470 

98,838 
105,180 
115,578 

3,436,456 

9,044,718 
298,875 


Total Shipments 9,343,593 





GLASS CONTAINER PRODUCTION 
AND INVENTORY 


(All figures in Gross) 


Production 
June 1950 


Stocks 
June 1950 
Foods; Medicinal & 
Health Supplies; Chem- 
icals, Household & In- 
dustrial ; Toiletries and 
Cosmetics 
Dairy Products 
Home Canning 
Beverages, Returnable 
Beverages, Non-returnable 
Beer, Returnable 


Narrow 

3,060,405 3,489,934 

Wide 
Mouth .... 2,792,180 
282,364 
223,743 
942,647 
26,808 
315,421 
368,852 
710,664 
278,108 
116,717 


2,684,457 
307,449 
445,387 
782,700 

30,685 
313,388 
291,473 
616,918 
301,183 
110,937 





9,117,909 9,374,511 
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glass container production at the close of the first six 
months of 1950 has reached 50,403,644 gross. During 
the same period in 1949, production had reached a total 
of 43,813,178 gross. 1950 production is therefore 15 
per cent ahead of the 1949 figure at the close of the first 
half. 

Shipments of glass containers continued to be over the 
nine million gross mark and were 9,343,593 gross dur- 
ing June 1950. This is 3 per cent less than for May 
shipments which were 9,643,330 gross. During June 
1949, shipments were 8,165,907 gross, which is close to 
141% per cent less than for June this year. Total glass 
container shipments at the close of the first half of 1950 
have reached 49,668,461 gross. Compared with the first 
half of 1949, when shipments had reached 42,800,316 
gross, 1950 shipments at the half-way mark are 16 per 
cent ahead of 1949. 

Stocks on hand at the close of June 1950 dropped 
close to 344 per cent from the 9,714,487 gross on hand 
at the end of May to reach 9,374,511 gross. At the close 
of June 1949, stocks on hand were 9,268,999 gross. 


Automatic tumbler production increased close to 7 
per cent during June 1950 to reach 7,046,154 dozens. 
This is an increase over the previous month’s 6,590,980 
dozens. During June 1949, production was 4,608,003 
dozens. Shipments were 114 per cent above May ship- 
ments which were 6,222,662 dozens. June shipments 
were 6,312,595 dozens. During June 1949, shipments 
were 4,993,005 dozens. Stocks on hand at the close of 
June 1950 were 13,480,543 dozens. This is a little more 
than 3114 per cent above the previous month’s stocks of 
10,236,958 dozens. At the close of June 1949, stocks 
were 8,154,076 dozens. 


Table, kitchen and household glassware: Manu- 
facturers’ sales of machine-made table, kitchen and 
household glassware during June 1950 fell about 714 
per cent to reach 3,097,420 dozens. During May, they 
were 3,352,755 dozens. Sales during June 1949 were 
3,367,659 dozens. Manufacturers’ sales during the 12- 
month period ending June 1950 were 38,129,821 dozens, 
which is about 4 per cent less than the 39,734,745 dozens 
sold during the corresponding period in 1949. 

The figures for automatic tumbler production of three 
manufacturers and the figures for sales of table, kitchen 
and household glassware for one manufacturer are esti- 
mated due to these companies inability to meet THE 
Giass Inpustry’s deadline. However, the totals for 
these concerns have been estimated in order to complete 
the compilation of total industry figures. These total 
figures will be adjusted in the next issue of THE GLAss 
INDUSTRY. 





E. I. DU PONT STOCKHOLDERS 


E. I. du Pont de Nemours & Co., Inc. was owned by 
118,732 stockholders as of June 30, an increase of 2,861 
over the number of holders recorded at the close of the 
first quarter of 1950, and an increase of 19,069 over the 
number as of June 30, 1949. 
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LEE MINTON RE-ELECTED 
PRESIDENT OF G.B.B.A. 


Lee W. Minton was re-elected President of the Glass 
Bottle Blowers Association, AFL, for a two-year term 
by unanimous vote at the union’s bi-annual convention 
in Columbus, Ohio, which ended June 27. All the officers 
and executive board of the 38,000 member union also 
were re-elected. Mr. Minton has been president since 
1946. International officers who were re-elected include 
Vice President Raymond H. Dalton, Secretary Newton 
W. Black and Treasurer Ellis Tibbles. 

The Convention was attended by 433 delegates from 
glass plants in the United States and Canada. Among 
the subjects discussed were wage increases, pension and 
insurance plans, better working conditions and threats 
to the glass industry. 

President Minton in his convention report charged 
that the glass container industry as a whole was not 
pursuing with sufficient vigor its campaign to expand the 
sales of glass containers to the general public. He stated 
that there is too little unity among the firms in the glass 
industry and, in consequence, the entire industry promo- 
tion is suffering. He also pointed out that the sixteen 
million union families in the United States provided a 
fertile market for increasing the sale of glass containers. 
He stated that he would present a resolution to the in- 
dustry “which will require our industry to contribute 1¢ 
per gross of all ware manufactured for the sole purpose 
of advertising glass containers, their advantages, and 
their uses in trade union publications”. 

Among the other subjects dwelt upon in his report 








were legislation and tariffs affecting the glass industry, 
prohibition, industry production, the tin beer can, paper 
milk containers, and industry profits. 


MINE SAFETY APPLIANCES 
DEDICATES NEW LABORATORY 


The world’s largest research laboratory devoted to the 
development of safety equipment for all industries was 
dedicated in Pittsburgh recently by the Mine Safety Ap- 
pliances Company. About 400 leaders in safety and in- 
dustrial hygiene and health, as well as top industrial ex- 
ecutives, attended the dedication exercises. 

The new laboratory was dedicated to the memory of 
John T. Ryan, international pioneer in the field of in- 
dustrial and mine safety and co-founder of Mine Safety 
Appliances Company. Facilities of the new laboratory 
will be used in developing equipment and devices to com- 
bat hazards of all types. 

The four-story laboratory will include high altitude 
chambers; dust, fume and gas chambers, a wind tunnel; 
and an electron microscope that permits study of dusts 
and other substances at a magnification up to 100,000 
times. An experimental shop manufactures new models 
of instruments and equipment developed through re- 
search. 


e Wayne E. Harding, Jr., was elected President o/ 
Acme Glass, Inc., at the annual stockholders meeting in 
Topeka, Kansas, recently. Roy E. Troxel and Burl Scha- 
berg are Vice Presidents and Leo Weyler, Assistant Sec- 
retary. 














Photos showing repair and modernization 

operations on a port and uptake while a 

temperature of 2500 degrees was main- 
tained in the adjacent port. 























Why Not Modernize? 


WHEN YOU NEXT SHUT DOWN FOR REPAIRS » 





EXPERIENCE AND COUNSEL 
WILL ASSURE TOP RESULTS 





Periodic shutdown for repairs are inevitable. But 
manufacturers can anticipate them——contact TECO engineers 
and exchange views as to objectives and possibilities for mod- 
ernization and basic improvements. 


Then, drawing upon their vast and diversified experience, 
TECO engineers can develop the plans and make provisions 
to “‘move in” at the right time. 


Thus, changes can be made with minimum delay and ex- 
pense; and the end result will be a strictly modern plant that 
will run more smoothly, reduce costs and put the owners in a 
more favorable position to meet competition. 


A consultation as to possibilities will entail no obligation. 


TOLED® EWEIWEERINE 


GLASS MELTING and 
MANUFACTURING EQUIPMENT 


CASTERM OFFICE 220 E.LEXINGTON ST. BALTIMORE MD. © + «© 


958 Wall St. TOLEDO. O. 
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“SALES TONIC” FOR 
GLASS CONTAINERS 


Distinctive labels and colorful decorations 
produced with Du Pont Glass Colors give your 
product that extra “‘tonic’’ that stimulates sales. 
Du Pont colors are adaptable to simple motifs 
or the heaviest of multi-layer designs. They're 
easily applied; give smooth, even applications. 
And they're durable. Both acid- and alkali-re- 
sistant, they are unaffected by constant contact 
with foods, withstand repeated washing and 
sterilization. Du Pont colors are pretested before 
shipment so that they always meet the same 
high standards. 

To assist you with your decorating problems, 
Du Pont maintains a Technical Staff and Service 
Laboratory. Trial runs on your ware can be 
made in our laboratory or in your plant. 

Make Du Pont your headquarters for glass 
and ceramic colors of all types, overglaze and 
underglaze, body, slip, and glaze stains and 
Squeegee Oil. Also, Du Pont Liquid Bright Gold, 
a uniformly true metallic decoration that offers 
exceptional coverage over a wide firing range. 
For complete information on the use of Du Pont 
Colors on your products, call our nearest dis- 
trict office: E. 1. du Pont de Nemours & Co. 
(Inc.), Electrochemicals Department, Wilming- 
ton 98, Delaware. 





DISTRICT SALES OFFICES: Baltimore, Boston, Charlotte, 
Chicago, Cincinnati, Cleveland, Detroit, El Monte (Calif.), 
New York, Philadelphia, Pittsburgh, San Francisco. 
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DU PONT 
COLORS and DECORATIONS 
for GLASS and CERAMICS 
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NEW EQUIPMENT AND SUPPLIES 


NEW VAPOFIER 
LINE BURNERS 


Vapofier Corporation, 10316 S. 
Throop Street, Chicago 43, Illinois, has 
announced a new series of line burners 
that are designed for use on applica- 
tions employing natural, manufactured, 
Propane or Butane gases mixed with 
air by any conventional gas-air mixing 
equipment. 

These line burners are recommended 
for use where a wide distribution of 
uniform flame is desired. Various 
shaped and length sections are avail- 
able to provide any pattern of flame re- 
quired by the user, All ends are flanged 
for convenient assembly and provide 
for a large variety in burner arrange- 
ment. 

The design of the line burners is 
such that positive ignition and flame 
retention takes place throughout the 
assembly instantaneously. Constant ig- 
nition is maintained by ignitor ports 
under the lip of the burner which ignite 
the gas, issuing from the center holes. 
This flame retention feature will allow 
the burners to be subjected to passing 
air without the flame “blowing off”. 
The line burners are furnished in grey 
iron and can be supplied for capacities 
ranging from 10,000 to 80,000 B.T.U.’s 
per foot. 


NEW MASONRY SAW PUMP 


Champion Manufacturing Co., 2028 
Washington Avenue, St. Louis 3, Mo., 
has announced a new type pump for 
use on its Models R and P wet cutting 
saws. The new pump, designated Model 
C, carries a one-year guarantee. 

Small and compact, the new pump 
does away with the extra belt and 
pulley formerly used. It can be run 
dry without harm should the wet cutting 
models be used for dry cutting. No 
maintenance is required, The pump is 
self priming, and its aluminum con- 
struction eliminates corrosion problems. 
It has no seal or rubbing surfaces to 
wear out under the abrasive action of 
the coolant inherent in wet cutting 
masonry saws using a self-contained 
water system. 


ELECTRONIC TIMER 


General Electric Company, Schenec- 
tady, New York, has announced a new, 
compact electronic timer which provides 
automatic contro] of operation, limit 
and sequence timing for countless in- 
dustrial processes. It is available in 
three time ranges: .06-1.2 seconds, .6-12 
seconds, and 6-120 seconds. 

The new timer features a detachable 
back plate which mounts directly on a 
rigid conduit or any flat surface. Wires 
are brought to the back plate and 
pulled through, and the timer is then 
mounted on the plate by means of four 
screws. Wiring to the terminal boards 
completes the installation. 
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NEW LIGHT-SCATTERING 
MICROPHOTOMETER 


American Instrument Company, Inc., 
Silver Spring, Maryland, has developed 
a new light-scattering microphotometer 
which measures 20 micro-microlumens 
of scattered light and has a sensitivity 
approximately 100 times greater than 
similar instruments. 

The microphotometer may be used 
with any of the accepted techniques for 
molecular weight, particle size, micro- 
fluoresence, depolarization, dissymme- 
try, and mictoturbidity measurements. 
Its high sensitivity recommends its use 
in the measurement of optical glass 
scattering power and in microchemical 
turbidity analysis. 

The new instrument is portable and 
completely a-c operated. It employs 
two built-in electronic-regulated power 
supplies, and a d-c amplifier which op- 
erates the panel microammeter and 
which may be connected directly to an 
external recorder. Full scale deflec- 
tions of the panel microammeter are 
made with photomultiplier tube cur- 
rents of 10, 1, .1, and .01 microamperes. 


NEW KETTLE 


A new kettle for laboratory or small 
batch use has been announced by the 
Chaffee Design and Manufacturing 
Company, East Aurora, New York. The 
new kettle is completely self-contained 
in an all-steel table frame with built-in 
motors to drive scraper-agitator and 
pump for recirculating or removing 
contents. 

The elements of the batch are loaded 
into the thickly insulated kettle through 
a half cover which is held down by 
thumb screws when closed during the 
batch run. Thermostatically controlled 
gas heat operates up to 400-500°F. 
temperatures. The scraper-agitator in 
the kettle is driven and controlled by 
a variable speed motor. 

Under the table top is a pump that 
removes the contents from the bottom 
of the kettle through a flush valve at 
temperatures up to 500°F. The pump 
discharges the batch into a manifold 
and then to open pans for slow cooling, 
or recirculates the batch back to the 
top of the kettle or through a strainer 
for cleaning or “grease working”, or 
through a relief valve, or to other extra 
equipment such as a flaker. Ample 
space is provided on top of the table 
for additional laboratory cooling equip- 
ment or other similar equipment that 
may be required for special handling 
of batches. Experimental runs in the 
kettle eliminate the possible wasting 
of large quantities of material and 
tying up large production facilities. 


SAFETY EYEWEAR 
SELECTOR 


Bausch & Lomb Optical Company, 
Rochester 2, New York, has produced 


a compact, easy-to-use Safety Eyewear 
Selector to aid industrial safety direp. 
tors in choosing the proper glasses for 
60 specific jobs. 

Job classifications numbers refer 
users to a sliding selection table that 
lists occupations. The various safety 
frames applicable for each task are 
numbered and illustrated for identifica. 
tion. 


CATALOGUES RECEIVED 


Stephens-Adamson Mfg. Company, Au. 
rora, Illinois, has compiled Bulletin 
749, which illustrates and describes 
Milner unit batch plants. 

The booklet is profusely illustrated, 
describing in full detail, with illustra. 
tions and cross-section line drawings, 
the two models available. The booklet 
also includes a page devoted to the 
firm’s crushers for cullet, ball bearings, 
speed reducers, unloaders and carriers 
for belt conveyors. 


Arthur Scrivener, Limited, Tybum 
Road, Birmingham, England, has an- 
nounced the publication of a booklet 
entitled “Centreless Grinding”. 

The booklet contains information 
concerning the applications of the proce- 
ess to different branches of the glass 
industry from the grinding of the outer 
diameters of glass discs and lenses, the 
formation of accurate tapers on phat- 
maceutical bottle stoppers, the grind- 
ing of plungers for hypodermic syr- 
inges, down to the production of glass 
beads, buttons, and similar ornaments. 


Acheson Colloids Corporation, Port 
Huron, Michigan, has recently pub 
lished a technical paper by a member 
of its research department which de 
scribes in detail the nature of colloidal 
graphite dispersions and the properties 
of this material which make it a suit 
able lubricant for glass molds. 

Among these are the ability of a 
colloidal graphite film to adhere tena- 
ciously to mold surfaces and even to 
withstand severe polishing without 
danger of removal. 


Corning Glass Works, Corning, New 
York, has issued a booklet entitled 
“Pyrex E-C Radiant Glass Panels” de 
scribing the glass and its many uses. 

Typical applications of the glass 
panels are shown with descriptive 
matter and the engineering properties 
of the panels are given. A table and 
line drawings supply information con- 
cerning the sizes and mountings avail 
able, and a price list is included in the 
booklet. 


Jessop Steel Company, Washington, 
Pa., has just published a revised cata- 
logue, “Jessop Cast-to-Shape Steels”, 
which illustrates and describes castings 
made from tool steels, stainless steels, 
and heat resisting steels. 
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* Continuous Glass Annealing 


Lehrs for Every Kind of Glass 


% Continuous Convexing 
and Bending Furnaces 


* Continuous Decorating or Reannealing Lehrs 


* Continuous Conveyor Type 
Pottery Decorating Kilns 


%* Special Processing Furnaces 
* Mould Heating Ovens 
% Recuperative Glass Melting Tanks 


Consulting Engineering 
Service on All Heating 
Operations 


URFACE FOMBUSTION FORPORATION 
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(Continued from page 417) 
































Fig. 12. Electron Discharge Sealing Device. 


this patent is Paul Haas of Emporium Pa., who assigned 
it to Sylvania Electric Products, Inc. 

The machine comprises a pair of slides movable 
toward and from each other in ways 13, one slide carry- 
ing a tube 31 and the other a tube 32. These tubes sup- 
port press members 35 and 36 which are bored to re- 
ceive the wire 37 to be mounted. The wire passes through 
an oven 47 heated by a resistance coil 38 surrounding 
the cathode sleeve 50. A bead is placed on the wire 37 
at the right of the sleeve 50 and the assembly is heated 


both by the coil 38 and by current passing through the 
wire 37. The oven is supplied with a non-oxidizing gas 
through the arm 40 supporting the oven. 

By proper manipulation of the slides, the glass parts 
are sealed to the wire by the press members 35 and 36 
and a substantially vacuum tight seal is made. There are 
eleven references cited by the Patent Office. 


Hartford-Empire Conveyor. Patent No. 2,511,534, 
(Five sheets of drawings, none reproduced here.) This 
invention by Robert F. Koppisch and Thomas Waugh 
was assigned to Hartford-Empire Company. It is in. 
tended particularly for conveying glass ware through 
a washing machine in order to remove foreign matter 
before the ware is filled with the product to be packed. 

The claims set forth a chain conveyor carrying a series 
of pockets open at one side to receive the ware and 
means for inserting and removing the ware from the 
pockets. 

There are twelve references cited by the Patent Office, 





L-0O-F SALES APPOINTMENT 


The transfer of Joseph H. Kurtz from the Chicago sales 
office of Libbey-Owens-Ford Glass Company to the Mil- 
waukee district, where he will be a field representative in 
the distributor sales department, has been announced by 
G. P. MacNichol, Jr., Vice President in charge of Sales. 

Before going to the Chicago office in 1944, Mr. Kurtz 
had been employed for a number of years in the firm’s 
laminating plant in East Toledo. 





Anhydrous and Technical 


One of the original producers of anhydrous 
borax offers bag or bulk carloads to the Ceramic 
Industry. Stauffer’s Borax is dependable and 
trouble-free. 


TYPICAL ANALYSIS ANHYDROUS 
(Na,B,O,) 


Sodium Borate 


TECHNICAL 
(Na,B,O,10H,O) 





99.25 to 99.50%, 100.3 to 103.0%, 
68.00 to 68.89°/, 37.74%, 
O.10to 0.16% . 0.08%, 
30 to 35 Ppm 8 Ppm 
20 to 40 Ppm 8 Ppm 


Boron as BO, 

Chlorides as NaCl 

Iron as Fe 

Arsenic as As,O, 

Sulphates as Na.SO............. 
Carbonates as Na,CO, nil 


call Stauffer 


STAUFFER CHEMICAL COMPANY 


New York 17, N. Y. 
Chicago |, Ill. 


420 Lexington Avenue 
221 No. LaSalle Street 
824 Wilshire Boulevard Los Angeles 14, Cal. 
636 California Street San Francisco 8, Cal. 


Houston 2, Tex. e NN. Portland, Ore. @ Apoka, Fla. 
e Weslaco, Tex. 
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What do you look for 


when you buy chemicals? { 


No matter what you look for when you buy alkalies and 
associated chemicals . . . you'll find it when you specify Solvay. 


In addition to price and specifications, Solvay offers the 
benefits of 69 years’ experience with alkalies to assure you of 
finest quality. Solvay’s five big plants, and more than 200 
warehouse stock points from coast to coast guarantee 
prompt delivery. 


For technical guidance, you can count on Solvay’s 
“Industry-Wise” Technical Service—exclusive with Solvay— 
consisting of specialists who have a thorough knowledge 
of individual industries. 


So why take less than the best? Specify Solvay and get 
all these advantages! 


Prompt Delivery 


Soda Ash * Caustic Soda * Caustic Potash 
Chlorine * Nytron * Potassium Carbonate © Calcium Chloride 
Sodium Bicarbonate © Specialty Cleansers 
Sodium Nitrite ¢ Ammonium Bicarbonate * Para-dichlorobenzene 
Ortho-dichlorobenzene * Formaldehyde ¢ Monochlorobenzene 


Methanol «© Ammonium Chloride 


AUGUST, 1950 
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Exacting 
Specifications 


Right Price 


Exclusive 
Ry Technical Service 


SOLVAY SALES DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 
BRANCH SALES OFFICES: 


Boston © Charlotte © Chicago © Cincinnati © Cleveland 


New York 
Syracuse 


Houston ° New Orleans ° 
Pittsburgh ° St. Louis e 


Detroit ° 
Philadelphia ° 








ADDITION OF ZnO... 





(Continued from page 408) 


ever, no sharp change in the den- 
sity curve is noticed. 

(4) Chemical Durability. Chem- 
ical durability was measured by 
means of the powder-solubility 
method, Tentative Method No. 1, 
developed by Burch‘. 

The results are shown in Fig. 4. 
The curve shows the percentage of 
Na,O dissolved, plotted against the 


Na20 Dissolved (#) 














° 2 


percentage of ZnO substituted for 
Si0.. Up to approximately 8%, 
ZnO shows a beneficial effect upon 
the acid durability of the glass. 
But beyond 8% zinc oxide, the durability of the glass 
decreases rather rapidly. At 16% ZnO, a maximum 
solubility is obtained after which the curve again as- 
sumes a downward slope. 


IV. Fluxing ZnO 


ZnO in larger amounts is known to be refractory, dif- 
ficult to dissolve in the glass, and to cause melting dif- 
ficulties. It was considered worthwhile to add ZnO not 
as the oxide but in a combined form which was obtained 
by previous melting. 

This combination was accomplished by melting four 
molar weights of ZnO in one molar weight of boric 
acid. Fusion was carried out in a platinum container. 





4 


P . . P 1 
~ 8 10 12 u 16 1s 20 


Fig. 4. Effect of ZnO substitutions on chemical durability. 


The exact amount of ZnO present in this fused mix- 
ture was determined by the standard method for 
determination by Scott* 

Two batches of the same oxide composition were pre- 
pared. One contained ZnO combined with B,O; and the 
other contained ZnO and boric acid. The weight-)er- 
centage composition of the glasses is given in Table II. 

The two batches were fired in the furnace side by side 
and occasional test samples were drawn from each to 
find out the firing characteristics. The glass which con- 
tained ZnO in fluxed form matured or reached quiet 
fusion about one hour earlier than the other. 

The glasses were analyzed for their ZnO content. It 
was found to be the same in both cases and, apparently, 
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ECONOMIES 


BORAX ... the economies of a B,O, addition should not be 
measured solely by the cost of the raw material but by an evaluation 


of the improvements and beneficial effects resulting from its use. 


Our representatives are prepared to discuss 


all the special advantages of B,O; in glass. 


PACIFIC COAST BORAX CO. 


Division of Borax Consolidated, Limited 


New York + Chicago + Cleveland + Los Angeles 
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Table II 


Composition of Zinc-borate Glass 





Oxide Weight Percent 

MCh nn duh ty tak tnn hea Gs oe ebed 63.5 

Me the eVurnhepeotsecche yawns ee 16.0 

DEPRES nab cs se hdabetakni sce esis 9.0 

ee eM ietereaNs iRa a haha’ s seg denene <s> 9.5 

DUEL dagirbbiee seas kad ones 2.0 
100.0 





no loss of ZnO due to volatilization from the glass was 
noticed. 

Attempts were also made to fuse ZnO with sodium 
carbonate. Two mixtures: Na,O:ZnO and Na,0:2ZnO 
were heated in platinum at 2100°F. The mixture was 
highly crystalline, yellow in color and corrosive to the 
platinum. The results were not as encouraging as were 
the zinc-borate melts. 


Vv. Summary 

The substitution of ZnO for SiO, in the above glasses 
produces a rather pronounced change or inflection in 
most of the property curves around 16% ZnO. This may 
indicate a possible reorientation or change in coordina- 
tion of ZnO at this point. 

The thermal expansion and density both increased as 
the ZnO content increased. ZnO had a very beneficial 
effect on the acid durability up to about 12% addition 
after which the durability decreased. 


The introduction of zinc as a previously fused zinc 
borate showed definite improvements in melting and 
fining characteristics of the glass. It is also believed that 
the use of a compound of zinc, such as the above, would 
reduce the handling and mixing difficulties of the raw 
batch. Further work along this line may reveal still 
better zinc compounds that could be made commer- 
cially. 


FOOTNOTES 
Received— 
1. J. T. Littleton, “‘A Method for Measuring the softening Temperature 
of Glasses”, Jour. Amer. Cer. Soc., 10 (4), 259 (1927). 


2. S. R. Scholes, Modern Glass Practice, p. 249, Industrial Publications 
Inc., Chicago, Ill. (1946). 

3. O. G. Burch, “The Development of a Reliable Method for the De- 
termination of the Solubility of Soda-Lime Glasses’, Bull. Amer. Cer. 
Soc., 13, 200 (1934); also, ‘‘Report of Committee on Chemical Dura- 
bility of Glass”, Bull. Amer. Cer. Soc., 14 (5) 181-84 (1935). 

4. Scott, “Standard Methods of Chemical Analysis’, Vol. I 5690617 (1927). 





MATHIESON CHEMICAL 
QUARTERLY REPORT 


For the quarter ended June 30, 1950, Mathieson Chemi- 
cal Corporation reports earnings of $2,207,333, after 
Federal Taxes. A net profit of $1.63 per share for the 
1,330,722 shares of Common Stock outstanding was re- 
ported. For the six months ended June 30, earnings of 
$4,410,084 after taxes equalled $3.25 per share. 

Total sales for the second quarter of 1950 were $20,- 
250,750 and for the first six months, $38,152,707. During 
the quarter, the Board of Directors voted dividends of 
$1.75 per share of Preferred Stock and 6214¢ per share 
of Common Stock. 
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The answer to processing problems 


Because of their open-mesh construction, Wissco Metal Processing 
Belts provide the advantages of complete heat circulation, low 
thermal capacity and limited surface contact in the annealing and 
decorating of glass and ceramic ware. 

Every Wissco Belt is custom-engineered for its particular job 
—fabricated of special alloys to operate efficiently and dependably 
at temperatures up to 2100°F. 

Send for our illustrated booklet showing numerous types 
and advantages of Wissco Processing Belts. 


WISSCO PROCESSING BELTS 


APRODUCT OF WICKWIRE SPENCER STEEL DIVISION OF THE COLORADO FUEL & IRON CORPORATION 
Sales Office and Plant—56 Sterling Street, Clinton, Massachusetts 
General Office —500 Fifth Avenue, New York 18, New York 
Sales Offices—Atlanta » Boston Buffalo » Chicago * Denver » Detroit « New York » Philadelphia 
Pacific Coast — The California Wire Cloth Corporation, Oakland 6, California 
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““S- Automatic Glass oz a 


Machinery a. 


For the Manufacture 


of Incandescent Lamps and All Types of Electronic 


MACHINES & ACCESSORIES 
FOR ALL PHASES OF 
LUMINOUS TUBE 


MANUFACTURING 
e 4 fh 
Y Machines for [ft = 


Manufacturing 
Incandescent 
Lamps, Radio 
and Electronic 
Tubes 





















‘BULB BLOWING MACHINES -AMPULE MACHINES 


FORMS ALL TYPES 
AND 
SHAPES OF BULBS 
MADE 
FROM GLASS TUBING 
VACUUM PUMPS. 
GLASS SLICING 
MACHINES: 
TORCHES—BURNERS 


EISLER ENGINEERING CO., 


CHAS. EISLER, Pres 








WE INVITE 
YOUR INQUIRIES 








INC. 















742 SOUTH 13TH STREET (near Avon Ave.) NEWARK 3, N. J., USA 

























AUTOMATIC BURN-OFF MACHINES 


AUTOMATIC HIGH SPEED OPERATION 
ON LARGE OR SMALL BLOWN WARE 


Write for Bulletin AB49 
STEWART-GLAPAT CORPORATION 


ZANESVILLE, OHIO 


FIRE POLISHERS * CONTAINER FINISHERS * THE UNIVERSAL 
LEHR LOADER * ADJUSTOVEYOR GLASS CONVEYORS 














wore, 8 SAVES TIME 
\w® Cleaning Glass Molds! 


F you want to clean glass molds 
faster—get Pangborn Hydro- 
Finish! With Hydro-Finish clean- 
ing is easy and molds need little or 
no additional hand polishing. No 
pits, grooves or other imperfections 
are left after cleaning. Sharp edges 
and contours are maintained be- 
cause Hydro-Finish holds toler- 
ances to a precision .0001”! 


For faster, easier, better cleaning 
and finishing, specify Pangborn 
Hydro-Finish for your plant. To 
get full data write for Bulletin 
1400-A. Just address: PANGBORN 
CORPORATION, 3400 Pangborn 
Blvd., Hagerstown, Maryland. 


“Pangborn 


BLAST CLEANS CHEAPER 
vith the right equipment for every job 





H. KENNETH MC GRATH 
APPOINTED DIVISION MANAGER 


Warren M. Benson, Vice 
President and Sales Man- | 
ager of Altens Foundry 
and Machine Works, Inc., 
has announced the ap- 
pointment of H. Kenneth 
McGrath as_ Division 
Manager of the Industrial 
Sales Department. 

Mr. McGrath, who has 
been with the firm for 20 
years in various adminis- 
trative capacities, has been 
Special Sales Representa- 
tive during the past two 
years. In his new ca- 
pacity, he will direct casting sales, which include mold 
iron and numerous machined castings which are specially 
produced for the glass industry. 


' 


SEVEN GLASS COMPANIES QUALIFY 
FOR ANNUAL REPORT AWARD 


From the almost 5000 corporation annual reports for 
1949 submitted in the Tenth Annual Survey conducted 
by Weston Smith of Financial World, seven glass com- 
panies have qualified for “Highest Merit Award”’ cita- 
tions: American Optical Company, Bausch & Lomb Op- 
tical Company, Corning Glass Works, Glass Fibers, Inc., 
Libbey-Owens-Ford Glass Company, Pittsburgh Plate 
Glass Company, and Univis Lens Company. 

The stockholder reports of these companies have thus 
become candidates for the final judging, and will be 
selected for a “Best of Industry” award and presented 
with a bronze “Oscar of Industry” at the Financial W orld 
Annual Report Awards Banquet on October 30, 1950 
at the Hotel Statler, New York City. A year ago the 
1948 annual report of American Optical Company won 
the trophy of the best report in this industrial classifica- 
tion. 


IMPERIAL INCREASES PRODUCTION 
OF MODERN GLASSWARE 


Carl Gustkey, President of Imperial Glass Corporation, 
a company known for its line of blown and pressed 
traditional table and decorative glassware, has announced 
that an entire section of its production will now be de- 
voted exclusively to modern glass, especially designed 
for Imperial by the noted modern designer, Russel 
Wright. It is believed that this is the first time an 
American factory has embarked on such a program. 

Mr. Gustkey stated, “We have watched with interest 
the steadily increasing popularity of modern dinnerware. 
We felt that there was a need for equally good design 
in modern glassware, styled to harmonize with it. Up 
to now it has been difficult to find such glassware except 
in expensive imported lines, and we wished to be the 
first in this country to present good modern glass at a 
moderate price.” 


©@ Consumers Glass Co., Ltd., has declared a dividend of 


3714¢ per share, payable August 31 to shareholders of 
record July 31. 
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DR. L. P. SEYB NAMED 
DIAMOND ALKALI RESEARCH MANAGER 


Dr. L. P. Seyb, since 1942 a chemist and group leader in 
the Research Department of Diamond Alkali Company, 
has been named Manager of Research. He succeeds 
J. E. Underwood, who relinquishes the post he has held 
for the past six years to become a research consultant for 
the company. 

Dr. Seyb first came to Diamond from the Phillips 
Petroleum Company where he had been a chemistry 
assistant in the patent department for three years. His 
research work with Diamond as a group leader, broad 
in scope, has included product development projects. 
Dr. Seyb is also the author of many technical papers 
and is a member of many professional organizations. 

Mr. Underwood enters the consulting field with a dis- 
tinguished record in chemistry and physics compiled 
over a number of years, including six with Diamond 
Alkali Company as its Manager of Research. Previously, 
he had been Manager of Research and Development for 
Pennsylvania Salt Manufacturing Company for sixteen 
ears. 

From 1923 to 1927, Mr. Underwood was Director of 
Research for the National Lime Association. His exten- 
sive industrial research experience, which began in 1915 
with a fellowship at Mellon Institute on a problem spon- 
sored by the Hope Natural Gas Company, also includes 
service, respectively, with the U. S. Bureau of Mines in 
Colorado, the Radium Company of Colorado, and the 
Radium Emanation Corporation at Pittsburgh. Mr. 
Underwood is also affiliated with a number of profes- 


. sional organizations. 


PENNVERNON LAMIGLASS 


The Pittsburgh Plate Glass Company has begun produc- 
ing 22 oz. sheet glass at its: Henryetta plant, Oklahoma, 
for laminating purposes exclusively. 

This new sheet is expected to simplify the production 
of approximately 600,000 square feet of auto glass per 
week. It will eliminate the duplication of single and 
double strengths now used jointly in producing a piece 
of laminated glass. Greater efficiency is also expected in 
all departments connected with the manufacture of 
Lamiglass over the former method. 

The Henryetta plant will be relieved of cutting and 
packing duplications of all sizes in single and double 
strengths. Packing crates will now be uniform in size. 

The laminating department in the Crystal City, Mo.., 
plant will no longer be encumbered with assorted sizes 
in assorted strengths, thereby expediting the pattern cut- 
ting, and all other operations accordingly. 

This marks the first major departure by the window 
glass industry from age-old custom, since the hand blow- 
ers introduced “Triple” about 1912. That was consid- 
ered a bold, but progressive innovation at the time, and 
created a lot of interest. The step now being taken by 
Pittsburgh Plate Glass Company, by introducing its new 
product “Lamiglass” is creating a lot of interest too, and 
is being generally accepted as progressive. 


e The election of John L. Cox, of the Sales Promotion 
Department of Libbey-Owens-Ford Glass Company, to 
membership in the National Society of Sales Training 
Executives has been announced. 
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CRYSTALITE (mullite-bonded mullite) feeder parts 


now at a new lower price, offer a new 3-way cut into 
rising glass production costs. 


e@ New lower price 


@ Same high crystaline bond for longer life 
e Same close tolerance dimension accuracy 


Specify REMMEY CRYSTALITE, the premium 


performance mullite... reduce costs 3 ways! 


a 


BONUS-BUILDING SPOUTS 
Long-lived, firm closure at tube 
seat . . . close-tolerance ma- 
chined for uniformly accurate 
location in feeder. 


BONUS-BUILDING TUBES 
High refractoriness and erosion 
resistance assure enduring firm 
closure at tube seat... and 
thorough agitation. 


BONUS-BUILDING PLUNGERS 
Retain shape longer for con- 
tinued, more accurate control 
of glass gob. 


BONUS-BUILDING ORIFICE 

RINGS—Retain shape and size for 
longer runs without costly re- 
placement shutdowns. 


BONUS-BUILDING BURNER 

BLOCK—Accuracy of dimension 
for quick, hairline matching to 
burners. 


BONUS-BUILDING CHANNELS 
Uniformity, accuracy, and struc- 
tural quality combine for longer 
productive life. 
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BETTER ACID 
RESISTANCE 


BETTER ALKALI 
RESISTANCE 


FASTER FIRING 


BETTER COVERAGE 
MAXIMUM BRILLIANCE 
PERMANENT SUSPENSION 


0. HOMMEL CO. 


PITTSBURGH 30, PENNA. 








#1502 


AUTOMATIC GLASS 
TUBING, CUTTING MA- 
CHINE — VERTICAL TYPE 


For Soft Glass, Chill Cut 


8 heads; index- 


* ing. Dual - 
You can't buy stock equip- 2 GE mmllaner 


; ment at Kahle. We solve 
specific problems and do 

: a better job—because we 
do nothing else but cus- 
tom machine designing 
and building. Whatever 
your glass manufacturing 
or finishing need, Kahle 
can give you the sound 
experience and foresight 
that has helped others op- 
erate more efficiently! 


tor drive; vari- 
able speed. 
Single or (ill.) 
double cut-off 
stations. Cuts 
variety of di- 
ameters, 
lengths. Ca- 
pacity: 1,000- 
3,000 pcs. per 
hour. 


We're Specialists in equipment that cuts costs, increases 
2 production, assures uniformity in the manufacture of: ampules @ 

athode ray tubes @ standard, miniature, sub-miniature radio 
: tubes @ sub-miniature tubes @ fluorescent lamps @ incandescent 
> lamps @ photocells @ x-ray tubes @ glass products. 


Consult Kahle! There’s no obligation. 
Write for our complete, new catalog today! 


1308 Seventh Street 
= North Bergen, New Jersey, U.S. A. 





BENDING GLASS PLATE ... 
(Continued from page 409) 


repolishing optical glass becomes slightly, the other 
glasses quite convex. 

Fig. 4 shows an interferometric picture of the polished 
surface of the optical borosilicate glass BK7. In Fig. 5, 
one side was ground with 12 micron emery; in Fig. 6 
the face was repolished (3X magn.). Fig. 7-11 show, 
at magnification 120, microphotographs of surfaces 
ground with emery of various grain sizes. 


N. J. Kreidl 


CRYSTALLIZATION IN GLASSES .. . 
(Continued from page 410) 


tomaceous earth to reduce heat loss. The inner core is 
wound with platinum-20 percent rhodium wire along a 
central zone for a distance of 6 inches, and the outer 
core is wound with a nickel-chromium alloy wire along 
20 inches of its length. 

Temperatures within the furnace are measured with 
a movable platinum-platinum-rhodium thermocouple. By 
adjusting the current in both windings with small vari- 
able transformers, an almost linear temperature gradient 
is obtained. The maximum temperature of the furnace is 
held constant within 2 degrees C by means of an elec- 
tronic controller operating on a thermocouple located 
in the hot zone. This results in a stable gradient in the 
remainder of the furnace. 

Good agreement has been obtained between results by 
this method and those obtained by the classical quench- 
ing method. The greatest deviation for a series of deter- 
minations on five different glasses was 6 degrees C. 
Errors in other gradient methods due to flow of molten 
glass, slow quenching, and difficulty in locating the 
crystal boundary are largely eliminated. Since the en- 
tire apparatus can be placed on the microscope stage and 
the glass samples examined directly, positioning errors 
due to a broken glass specimen are also avoided. The 
method has proved to be very useful in the solution of 
devitrification problems arising in the production of 
large slabs of glass for interferometer plates in the 
Bureau’s experimental glass plant. 


BAILEY METER 
ADDS TO ENGINEERING STAFF 


Bailey Meter Company has announced an expansion to 
its staff of engineers in a move to provide maximum engi- 
neering service to the power and process fields. Five 
men have been assigned to branch offices and eleven to 
departments in the main office in Cleveland. 

All of the men are engineering graduates and have 
completed the company’s special training program. The 
eight-month course consists of a study of principles of 
combustion and the theory and practice of measurements 
and control as applied to power and process problems. 
Factory training in assembly and calibration of Bailey 
meters and controls is combined with lectures by experi- 
enced Bailey engineers and factory specialists. 
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L-0-F REPORTS RECORD-BREAKING 
HALF-YEAR SALES 


Record-breaking half-year sales, which are continuing 
at the same rate into the third quarter, resulted in net 
earnings for Libbey-Owens-Ford Glass Company of 
$15,063,850, equal to $5.88 a share, for the first six 
months of 1950, according to a report to directors by 
John D. Biggers, President. During the same period in 
1949, net earnings were $9,105,831, equal to $3.56 a 
share. Tax reserves were computed on the basis of in- 
creased corporation tax rates proposed by the Ways and 
Means Committee of Congress. 

A plan for recapitalization which will involve a two- 
for-one split of shares of the company was approved by 
directors and will be submitted to shareholders for their 
approval at a special meeting on August 23. Briefly, 
the plan contemplates a change from the present share 
without par value to new shares of $10 par value with 
increase in authorized number of shares. As of July 1, 
there were 2,562,408 shares outstanding, owned by more 
than 19,000 shareholders. Libbey-Owens-Ford has no 


preferred stock nor bonds. 


NBS ISSUES BOOKLET 
ON COLORIMETRY 


Scientists and technicians concerned with color measure- 
ment will find much helpful information in a new book- 
let, “Colorimetry”, published recently by the National 
Bureau of Standards and now available from the U. S. 
Government Printing Office. 

The booklet describes the standards and measurement 
methods developed by the Bureau in this field, giving the 
basis for each technique and showing clearly how one 
method supplements the other. Chapters cover the fol- 
lowing topics: the standard observer, illuminants and 
coordinate system, small-difference colorimetry, material 
standards of color, one-dimensional color scales, and 
general methods. 

Circular C478, Colorimetry, by Deane B. Judd, 56 
large double-column pages, illustrated, 30 cents a copy, 
is available from the Superintendent of Documents, U. S. 
Government Printing Office, Washington 25, D. C. 


NEW DIRECTORS ELECTED TO 
CORNING CANADIAN FIRM 


Three new directors were elected to the Board of Corn- 
ing Glass Works of Canada, Ltd., at a recent meeting of 
the firm’s Board of Directors. 

Named to the Board of Directors of the wholly-owned 
Canadian subsidiary of Corning Glass Works are Russell 
Brittingham, Justin J. Pfieffer, and Thomas H. Truslow, 
Jr. All three men hold executive positions with the 
parent company and succeed W. C. Taylor, B. S. Peirson, 
and John Carter, who have resigned from the Board of 
the Canadian subsidiary. 

Mr. Brittingham was also elected Vice President of 
the company, succeeding Mr. Carter who was recently 
appointed Manager of Corning Glass Works’ new Prod- 
uct Division in Corning. 


¢ Dr. John B. Davidson has joined the technical depart- 
ment, Plaskon Division, Libbey-Owens-Ford Glass Com- 
pany, as group leader in charge of silicone and industrial 
chemical research. 
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Gunite can be machined with relative ease, 
yet has a high density that will take a brilli- 
ant polish. Round Bar Stock is available in 
18 sizes from 34,” to 5” diameter, all bars 
14” long. There is a suitable Gunite alloy 
for many types of glass-making castings such 
as Plungers, Ring Sticks, Neck Rings, Guide 
Rings, Moulds, Blanks, Bottom Plates, etc. 
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